


















































try World travel-first class! 


Sit down to one of the new GT-550s.,.switch on that tremendous 
power...and pick up one of your favorite DX contacts. You’ll swear 
you’re talking to the guy next door! 

This is the rig. The one they all want. And now you understand why. 
Makes you want to go home and throw rocks at your own outfit. 

The price kinda surprises a guy, too. Doesn’t cost as much as you 
figured to own the best. You can add those great matched accessories 
one at a time until you have everything a ham could want. 

Wonder what you can get on a trade-in? Ask your dealer. 



See the Galaxy line at your Dealer's. If he doesn't 
have if, write us for one near you who does. 

Galaxy Electronics 

‘Pacesetter in Amateur/Commercial Equipment Design” 


10 South 34th Street * Dept. 73-CC44* Council Bluffs, Iowa 51501 
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Wayne Green 


You may have noticed that the increased 
size of the magazine has resulted in a crush 
on the contents page. Frankly, this is a pro¬ 
blem that we would like to continue to 
wrestle with. We can continue to give you a 
thick magazine every month if you will do 
three things for us. 

1. We can't publish articles if we don’t 
have them, obviously. Construction articles 
are the most popular, so if you’ve concocted 
something that others might be interested in 
duplicating or even just reading about, write 
it up and send it in. We pay for all articles 
and we pay the most and the highest. Per¬ 
haps humor is your forte? Or maybe, if you 

* 

can’t write it, you can talk someone like Jean 
Shepherd, K20RS, or John Campbell, 
W2ZGU, into writing for us? Simplified ex¬ 
planations of complicated theory are popu¬ 
lar. 

If you have been working in one of the 
newer ham fields such as SS I V or FAX. . . 
tell us all about it. . .sell us on it. . .get more 
fellows interested. We need lots more info 
on RTTY, TV, FM and all the other interest¬ 
ing aspects of ham radio. Write! The basic 
purpose of 73 is to make amateur radio more 
fun for you. If you can make hamming more 
fun for others by writing, then see what you 
can do. What more important thing is there 
for you to do in this world than make life 
more enjoyable for others? 

We are now publishing more articles every 
month in 73 than are published by all the 
other ham magazines combined, so we need 
your articles. By count, in May. brand X ran 
10 feature articles; brand Y ran 12 articles; 
brand Z ran 8. Total for the three was 30 
articles. We ran 37 feature articles in 73 in 
May. 

2. Your support of our advertisers is the 
reason that we are able to bring you such a 


large magazine. Many advertisers in our 
March issue are still exclaiming over the re¬ 
markable results their ads brought. When 
you talk with manufacturers please tell them 
that you read 73 and want them to support 
73 so that you can have more articles. You 
may be interested to know that 73 is now 
leading in advertising. In May brand X had 
83 advertisers, brand Y had 50, and brand Z 
had 62. . .and 73 had 87! 

Let the advertisers know that you care! 

If you can convince a few more major manu¬ 
facturers to advertise in 73, we can bring you 
even more articles every month. 

3. Share the enjoyment you get from read¬ 
ing 73 by getting a friend to subscribe. . .or 
by sending in a gift subscription for him. 
You’ll be remembered twelve times a year 
for your generosity. And if you work DX 
you will find that just about every i'oreign 
amateur wishes that he could get 73. Our 
international subscription rates are exactly 

the same as domestic ... $6 a year, $12 for 
three years! And we are, I believe, the only 
magazine that can say that! This is our way 
of trying to help DX amateurs. Hams in 
India and the communist countries have a 
special problem. . .no currency. They de¬ 
pend almost entirely on your gifts for maga¬ 
zines. Don’t you have a few dollars to spare? 

There it is. All you have to do is support 
73 with articles, subscriptions and a good 
word to the advertisers, and you will have a 
magazine that is bigger, thicker, and takes a 
month to read. It will also be fun. . .and that 
is what it’s all about, isn't it? 

ARRL Board Meeting 
Another annual meeting has come and 
gone with little action on any important 
measures. Nothing was done about setting 
up PR which would reverse the downward 

(continued on page 107) 
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For The Experimenter! 

International EX Crystal & EX Kits 

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER 






SAX-1 Transistor RF Amplifier $3.50 

A small signal amplifier to drive MXX-1 mixer. 
Single tuned input and link output, 
to Kit 3 to 20 MHz 
Hi Kit 20 to 170 MHz 
(Specify when ordering) 

PAX-1 Transistor RF Power Amplifier $3.75 

A single tuned output amplifier designed to 
follow the OX oscillator. Outputs up to 200 mw 
can be obtained depending on the frequency 
and voltage. Amplifier can be amplitude modu¬ 
lated for low power communication. Frequency 
range 3,000 to 30,000 KHz. 


BAX-1 Broadband Amplifier $3.75 

General purpose unit which may be used as a 
tuned or untuned amplifier in RF and audio 
applications 20 Hz to 150 MHz, Provides 6 
to 30 db gain. Ideal for SWl, Experimenter or 
Amateur. 

Write lor complete catalog. 


MXX-1 


MXX-1 Transistor RF Mixer $3.50 

A single tuned circuit intended for signal con¬ 
version in the 3 to 170 MHz range. Harmonics 
of the OX oscillator are used for injection in 
the 60 to 170 MHz range. 

Lo Kit 3 to 20 MHz 
Hi Kit 20 to 170 MHz 
(Specify when ordering) 


Type EX Crystal 


Available from 3,000 KHz to 60,000 KHz. Supplied only in 
HC 6/U holder. Calibration is ;t.02% when operated in International 

OX circuit or its equivalent. (Specify frequency) 














OX OSCILLATOR 

Crystal controlled transistor type 
Lo Kit 3,000 to 19,999 KHz 
Hi Kit 20,000 to 60,000 KHz 
(Specify when ordering) 




CRYSTAL IV1FG. CO., IIMC. 


IQ NO LEE • OKLA CITY OKLA. 73102 
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Listen In 


W. G. Eslick, KQVQY 
2607 E. i3th 
Wichita, KA 67214 


on Two-Meter 

I'M Repeater 


For those who don't have a two meter 
FM receiver and want to listen to the 
repeater (if you have one in your area) this 
little converter will do a very good job into 
an AM radio. 

You will recognize this converter as being 
similar to police converters. (In fact, chang¬ 
ing the crystal and repeaking the antenna 
coil should put a police converter in the ham 
band). 

The unit is built on a printed board 2-1 /8 
by 2-5/8 inches. The capacitors are all from 
my junk box and include small round 
tubular, round flat ceramics and small milai 
types. 

Q1 and 02 are 2N2996’s, but 2N1141’s 
and TIXMlO s all work fine on three volts. 

I i ree volts was selected because my con¬ 
verter works into a radio that runs on two 
penlight cells. If you plan to use 6 or 9 volts, 
R], R2, R3 and R4 will have to be changed 
to other values (found by experiment and 
measuring base voltages and collector cur¬ 
rents). My unit, using 2N2996's draws 8-1/2 
ma at three volts. 

After building, determine by gdo or 
receiver if the crystal is oscillating at three 
times its frequency (1 tune my 6 meter rig to 
the fundamental frequency of the crystal or 
rather its overtone frequency), or if it is 
oscillating at crystal frequency, it will be ok 
at 3 times. Then place the converter near 
your be receiver loop antenna and tune it to 
the approximate frequency (your if in this 
case) or, using a signal generator or a signal 
from the repealer, adjust the converter 
loopstick for maximum signal or noise. With 
a signal picked up from repealer, adjust Cl 


for maximum. I am near the repeater and I 
use about a 10 inch whip for my antenna. 

You are receiving FM by slope detection, 
so tune your be radio for the clearest 
reception. Some will be clearer than others, 
depending how close to the frequency they 
are. You won’t receive them as crystal clear 
as an FM receiver, but this will let you listen 
in. 



X* 455 KC PEAK 


Fig, 1, I F passband used for slope detection 
of FM signal. Wideband FM will be muffled 
due to narrow frequency swing between y 
and x. 

Roughly, slope detection works like 
this (this is a quick and short explanation). 
Your 455 khz if passband looks something 
like Fig. 1 with the desired AM signal (when 
receiving AM) carrier will be at Vk x" or the 
top part oi the curve while the FM signal 
should be somewhere around “y” (just high 
enough on the curve to give a signal through 
the if s). Then, during FM modulation, the 
frequency swing can be between y and x, 
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producing a varying signal strength at the 
detector. As the modulation approaches x 
on the curve, the if is operating with 
maximum gain and when it is at y, the if 
gain is lower. This varying signal is detected 
by the AM detector (in other words FM 
modulation varies the gain of the be if as the 
signal rides up and down the curve and 
produces an amplitude voltage at the detec¬ 
tor). 

Some radios overload easier than others, 
so vary the distance between converter and 
be radio for the best results. 

Later, when I scrounge a crystal, I am 
going to operate this converter into a tran¬ 
sistor 10.7 mhz if. For those interested, the 
crystal can be 10.7 lower or higher than the 
received frequency. The repeater output 
here is 146.940 mhz, so let’s do a little 
math. Remember that we are using the third 
overtone crystal circuit as a tripler (that’s 
why we divide by 3). 

146.940 + 10.7 = 157.640 -r 3 = 52.5476 mhz 
= crystal on high side. 

146.940 - 10.7 = 136.240 -r 3 = 45.4133 mhz 
- crystal on low side. 

Either crystal will permit the 146.940 
signal to come in at 10.7 mhz, the if of most 
FM sets. The exact frequency of the crystal 
can be varied according to how much you 
can swing your if s from 10.7 mhz. In my 



Fig. 2 . Schematic of converter for 2M FM 
repeaters. Or anything else on 2M for that 

matter* 


transistor if strip, the slugs vary the fre¬ 
quency very little, less than one mhz. 

Getting back to you who plan to use a be 
radio. You will have to use this math to suit 
your crystals and also keep away from be 
stations (pick a clear spot on the be dial). In 
my rig I used a 48.716 crystal, giving me an 
injection frequency of 146.148 mhz on the 
low side of the repeater frequency. 
146.94-146.148=792 khz, where 1 pick up 
the repeater. 

The extreme ends of the be band, using 
the xtal on the low side and the high side, 
are: 

146.940 -1.600 = 145.340 - 3 = 48.4466 mhz 
low side. 

146.940 f 1.600 = 148.540 - 3 = 49.5133 mhz 
high side. 

146.940 - .550 = 146.390 4 3 = 48.7966 mhz 
low side. 

146.940 + .550 = 147.490 4 3 = 49.1633 mhz 
high side. 

There we have it. A crystal between 48.7966 
and 48.4466 will permit the repeater to 
come in between 550 khz and 1600 khz 
with the oscillator working on the low side 
of the incoming signal at the antenna, while 
a crystal between 49.1633 and 49.5133 will 
permit the repeater to come on the be band 
between 550 and 1600 khz with the oscilla¬ 
tor working on high side of the signal at the 
antenna. So, in other words, if you have a 
third overtone crystal in your junk box 
between 48.4466 and 49.5133 you can put 
the repeater into the be band! 

One note of warning of a trouble that 
cost me a mixer transistor (2N2966). 
Jamming C3 under the loopstick (which is 
elevated about 1/4” from the board by a 
bracket), one lead broke on 03 and when l 
fired the converter up it was oscillating like 
mad on the be band. This made the tran¬ 
sistor draw more current and finally destroy 
itself. So check all parts to make sure a lead 
hasn’t broken. Inspect everything closely 
and heatsink the transistor leads with 
tweezers or a long nose while soldering them 
to the board or, better yet, use transistor 
sockets. 

Good luck and pleasant listening on 2 
meter FM. 

. . . K0VQY 
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L. C. Maurer, W60SA 

209 Nob Hill Way 

Los Gatos, California 95030 


An FET Regenerative 

Receiver for 3.5 mhz and Up 


It appears that almost anything which a 
bi-polar transistor can do, an FE I can do 
better. The simple regenerative 3.5 to 6.0 
mhz receiver described here is another case 
in point. 

Three or four months ago I started out to 
build an SWL receiver for my ten year old 
son. I used the circuit shown in Fig. 1 which 
is similar to that in tiie December, 1966, 
issue of 73 Magazine. There were two 
problems with it which I could not seem to 
overcome. The regeneration control was too 
critical, or at least I could not get it to 
remain stable over more than three or four 
hundred khz. It required an excessively long 
antenna. When I got around to measuring 
the power into the regenerative detector, it 
turned out to be .8 ma at 7.5 volts or .0006 
watts. I guess you can’t expect to rattle the 
diaphrams in your earphones with that sort 
of power. Maybe what is needed is a 
detector in which the regeneration is not con¬ 
trolled by reducing the collector voltage. 

This thought led me to recall the old two 
tube blooper that started me on my radio 
career circa 1932. It had a VT224 as a 
detector and regeneration was controlled 
with a variable capacitor. From that point 
the circuit shown in Fig. 2 evolved. I used a 
TIS-34 FET because: (1)1 had some on the 
shelf; (2) a i : ET acts like a screen grid tube 
(with poor screening). Any FET which will 
oscillate on the desired frequency will work 
in the same circuit (keep the N-Chafinels and 
the P-Channels straight). 


The results of this new design were as 
surprisingly good as the old circuit was 
disappointing. The regenerative control is so 
stable that you can actually tune the whole 
range, 3.5 to 6.0 mhz, without touching the 
controL The oscillator is sufficiently stable 

so that it could be used for a VFO. It will not 
only receive SSB signals, but in fact it will sit 
on the same signal for a half hour or more 
without any need to re tune. I can pick up 
plenty of signals with a whip antenna (and in 
some cases no antenna at all). CW signals 
have a clear crisp sound to them that makes 
them pleasing to copy. 

Before we get carried away completely, I 
had better acknowledge that this “blooper” 
suffers from some of the same ills that 
caused the decline of the 1932 tube-type 
“blooper.” Selectivity is almost nil. Any 
other amateur within three or four blocks of 
your location will pul one whole amateur 



Fig. 1. Circuit diagram for “The Novice 
Pair," W6JLL, December, 1966, 73. 
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Battery drain worries many mobile operators who 
use all-tube transceivers- dampens their enjoyment 
just thinking about those dozens or more vacuum 
tubes that are sitting there siphoning globs of 
electrons from the car battery merely to keep their 
greedy little heaters glowing. 

Sadly also, this wasteful, heat producing 
current demand keeps right on even 
when just listening. Thoughts about 
the cost of a new set of tubes at re¬ 
placement time can also be very dis¬ 
turbing indeed. 

SB-34 owners who operate mobile are 
apt to be more relaxed. They need not 
be unduly concerned about battery 
drain so their transmissions are a little 
less hurried---conversations more enjoyable. After 
all, with 43 heaterless semiconductors and only 3 of 
those little glass bottles, every SB-34 is a heater 
beater! The odds of 43 to 3 can be even more in your 
favor when you use only the receiver to check out 
“who’s where’ 1 . Flip your standby switch—heaters off 
and the drain from the car battery drops to a mere 
half-amp trickle. 


“CENTURY", SOLID-STATE 
HV POWER SUPPLIES 


Taking that home station tube 
set on your vacation? Then 
take the Century solid state 
power supply. 13V DC input, 
output selectable to meet 
MV/current requirement of 
any transceiver. Rugged, re¬ 
liable, polarity protected, 
short circuit proof, overload 
breaker. Supply available for 
linears too. 


Write for 
full details. 



SB 34 is a passenger pleaser also. Only 5 ' high, fits 
under dash and leaves leg room. It weighs only 19 
pounds—handles like a briefcase. This is meaningful 
at vacation time when you may want to shift it to 
your plane or boat--or to a motel. Built-in power 
supply is dua!-12V DC and 117V AC for just such 
contingencies. Add, a “hot’’ receiver, Collins mech 
filter, selectable SB’s, solid-state switching (no 
relays), dual-speed RX and TX tuning and much, 
much more. SB-34 just has to be far out in front as 
the top choice for mobile. 


UNEAR SYSTEMS, INC. 


220 Airport Boulevard, Watsonville, Calif. 95076 








































































Fig* 2, Circuit which evolved from an old- 
two-tube "blooper" from 1932, 


band out of business. Not only that, but the 
receiver will radiate a pretty healthy signal 
itself, which can be heard for three or four 
blocks. 

What is its claim to fame? Well, it is a 
good project for the beginner in radio or 
transistors or FET’s. It could also be fun on 
a pack trip into the wilds where P. G. & E. 
has not yet penetrated with its handy 60 hz 
wall outlets. 

I use it in the 3.5 to 6.0 mliz band. It can 
certainly go much higher. With a TIS-34 it 
would work well on 10 meters. Above 10 
meters, where CW and SSB signals are not 
too common, the super-regenerative design 
becomes more attractive. 

Almost any sort of audio amplifier can be 
used depending on what you have available 
and whether you want earphone, loud 
speaker or both modes of reception. What 1 
actually did was to use the rear end of a 
smashed up transistor broadcast set (my 
teenage daughter dropped it on the cement). 
Il you have a choice, pick one with a 
push-pull class AB2 audio. These only draw 
current when audio signals are driving them 
and a significant saving in battery power will 
result. This is a good thing to remember 
when buying a transistor receiver for broad¬ 
cast use as well. 

In modifying the circuit to operate at 
higher frequencies, first resonate the tuned 
circuit (gate circuit) to the desired range. 
Then add the feedback winding using about 
1/5 as many turns as in the gate circuit. You 
will find that it takes less capacity to obtain 
oscillation as you go higher in frequency. To 
get the detector to oscillate, increase the 
capacity of C3 (plates meshed). If that 
statement seems odd, you have just joined 
the club, friend. T hat is the way it wants to 
work. If you use a grid dip meter to check 
the frequency of C'l LI, pull the transistor 
out of its socket first. You won't harm the 


transistor with a dip meter, but you won't 
see any dip either. 

The TIS-34 is biased to Idss divided by 3. 

1 picked that number out of t hin air (sort of 
halfway between a class-A amplifier and a 
mixer), but it works so well that J have never 
tried varying it. The actual drain-source 
current for this particular TIS-34 is 4.0 ma 
(when oscillating). The audio amplifier 
draws 5.0 ma. 

TIS-34’s only cost a dollar but they are 
sometimes hard to locate. Hence I will 
mention that the MPF-IQ5 or the TIM-13 
can be used as substitutes. 

Referring to Fig. 1 you will note that 
there is no forward bias to speak of on 01. 
Also note the total amount of series resist¬ 
ance in the collector circuit including the 
regeneration control. There is 80k in the 
fixed resistor plus another 30 or 30k in the 
regeneration potential. 

Compare the series resistance in the drain 
circuit of Fig. 2. All you will find is the dc 
resistance of the interstage transformer T1 
which measures 100 ohms in the model in 
use here. The current through Q1 is really 
limited only by the 380 H bias resistor. The 
reader could vary this bias for optimum 
results if he cares to experiment. I don't 
recall ever seeing any equations for the gain 
of a regenerative detector. However, I do 
recall that when we replaced the resistance- 
coupled audio amplifier in the old two-tube 
blooper with an impedance-coupled (audio 
choke) amplifier, the signals in the ear¬ 
phones got considerably louder. That, in 
essence, is one main reason for the improved 
performance of the circuit in Fig. 2. The 
other main difference is the improved sta¬ 
bility and overload characteristics derived 
from using I he FET in place of the bipolar 
detector. 

The push-pull audio amplifier i Fig. 3) was 
built as an outboard unit and not as a part of 


** 321 
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Fig. 3* Alternate output circuit for more 
gain. 
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the basic receiver {Fig. 2). The intention was 
to use it as a utility amplifier around the 
shack as well as with the basic receiver when 
loud speaker operation was desired. Almost 
all of the parts, including transformers, tran¬ 
sistors and speaker, were taken directly from 
the smashed broadcast receiver. The one 
noteworthy addition is the volume control, 
and that is a W60SA original as far as 1 
know,* It had to be put where it is instead 
of in the usual place (in front of the first 
audio stage) because otherwise it would 
interact with the regeneration control. Not 
only is it smooth and noiseless in operation 
but the combination of the linear potentio¬ 
meter and the 1 uf capacitor produced an 
audio taper effect. 

The transistors in the Japanese portable 
happened to be PNP’s. The Japanese number 
is FT-321 if that means anything to any¬ 
body. Actually you can use any PNP audio 
transistor such as the 2N188A. You can also 
use NPN's. Just reverse the battery and 
adjust the voltage divider to provide a 
slightly higher bias (if Si’s). 

As an added embellishment, I connected 
my favorite (J-15 ma meter in series with the 
audio amplifier battery lead. It works almost 
like an S-meter, and my son can watch the 
needle go up and down as he tunes in 
stations. This proved to be a mistake. Now 
he won’t give the meter back. 

After I had the basic receiver playing 
through the loud speaker, it occurred to me 
that it would be nice to have some extra gain 
plus a gain control available when listening 
with the headphones. So I kluged up the 
alternate output circuit shown in (Fig. 3). 
i he transformer is a red output transformer, 
single ended type, from another defunct 
transistor radio. I think I can guarantee that 
once you have tried it this way you won’t go 
back to using the headphones with the 
barefoot receiver. This being the case you 
might wish to incorporate the push-pull 
audio in the basic receiver. I still prefer the 
outboard arrangement because I envision 
using the amplifier for utility purposes, 
subject of course to the whims of number 
two son. 

.. . W60SA 

* That's what 1 thought at the time. Later 1 
ran across an almost identical circuit in a 
back issue of 73, (“A 1'wo Meter Trans¬ 
ceiver." I1SLO, 73, July, 1965, Pg. 8.). I 
wonder how USLO got Q18 to work with 
no de return for its base? 

AUGUST, 1969 
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AMATEUR ELECTRONIC SUPPLY 


SPECIAL SUMMER PRICES 

(July 1 thru August 31, 1969| 


RECONDITIONED HAM EQUIPMENT 


★ 10 Day Free Trial (Lose only Shipping Charges) ★ 30 Day Guarantee ★ Full Credit Within 6 Months on Higher 
Priced New Equipment ★ EZ Terms-Convenient REVOLVING CHARGE Payment Plan ★ Order Direct from this Ad ! 


AM ECO 


CS-6 Conv (7-1 I) s 17 
CB-b Conv (28- 30 1 17 
CN-SO Conv (14-IB) 29 

CN-H4 (14-IBl 

29 

PV-50 Preamp 

9 

PS-1 AC Supply 

6 

CSB Selector bo* 

5 

TX-86 Transmitter 29 

TX-62 VHF Xmtr 

109 

621 VFO 

39 

R-5 Receiver 

39 

AZTEC 

876 DC Supply 

S 25 

B& w 

5100 Xmtr 

S 89 

6100 SSB Xmtr 

239 

51 SB Adaptor 

109 

CENTRAL ELECT 

20A (rack mt.) 

$ 59 

QT-I Ami-trip 

6 

BC-458 VFO 

24 

100V Xmtr 

319 

200V Xmtr 

CLEGG/ 

399 

SQUtRES-SANDERS 

22'tr 2m Xcvr 

SI 69 

66'er 6m Xcvr 

159 

99'er 6m Xcvf 

69 

Thor 6 1 RF only) 

99 

417 AC Sup Mod 

. 75 

418 DC Sup Mod 

- 75 

Zeus VHF Xmtr 

289 

interceptor Rec, 

299 


Interceptor B Rec. 349 
AH bander tuner 69 
Venus 6m Xmtr 225 


416 AC Supply 

75 

SS Booster 

39 

Apollo Lmear 

169 

COLLINS 


75A-2 Receiver 

S2I9 

75A- A (ser -601 1 

325 

75A-4 (ser.#3f 59 

399 

75AH (ser ,W4244) 

425 

75A-4 i ser ^51621 44'^ 

Speaker (A1, A2, A3 1 9 

KWH-2 Xcvr 

689 

35 ID-2 Mount 

75 

516F-2 AC Supply 115 

5I6E-2 28v Supply 95 

MR*! DC Supply 

1 !9 

ft L. DRAKE 


2A Receiver 

S! 59 

2B Receiver 

189 

2CQ Combo 

34 

2NT Xmtr 

99 

H5n Speaker 

12 

TR-3 Xcvr 

369 

AC-3 AC Supply 

65 

DO3 DC Supply 

89 

RV-3 Remote VFO 49 

TR-4 Xcvr 

439 

AC-4 AC Supply 

75 

Have TR-3 - electri¬ 

cally As. but chassis 

has some corrosion 


1299 

El CO 


730 Modulator 

5 49 

753 SSB Xcvr 

129 

7SI AC Supply 

49 

EL01CO 


EE-3A Keyer 

$ 39 


GLOBE GALAXY URL 

King 5GOA Xmtr $225 
SB-17 S SSB Xmtr S9 
755A VFO 29 

Galaxy 300 Xcvr 129 
PSA-300 AC Sup 39 
G-300 DC Supply 69 
Galaxy III Xcvr 169 
Galaxy V Xcvr 239 
Galaxy V Mk I I 259 
Galaxy VMk III 279 
AC- 35 AC Supply 65 
AC-400 AC Supply 75 
RX“2 Special VFO 59 


SC-35 Speaker 1 2 
UM-I Modulator 25 
F-3 300 cy Mter 24 
Rejector 9 

Rejector AC Supply 4 

GOMSET 

Comm I 6m $ 69 
GC-IQ5 2m Xcvr 169 
2. hm VFO 111 39 

6m Linear It 59 

6m Linear II] 75 

G5Q Xcvr 169 

91 1A AC Supply 39 
91 2A DC Supply 39 
Thin Pak J9 

G77 Xmtr 39 

G-77A Xmtr 49 


6m I 2v Converter 19 

HALLICR AFTERS 

SX-62A ReceiverSI99 
SX-100 Receiver 139 
SX SOI Mk HI 139 

SX-iOIA Ret 189 


Use Handy Coupon - Order Direct from this Adi! 


H To: AMATEUR ELECTRONIC SUPPLY 1 
| 4828 West Fond du Lac Avenue | 

| Milwaukee, Wisconsin 53216 | 

1 Ship me the following Reconditioned Equipment: I 

1 FIRST 
■ CHOICE 

| SECOND 
■ CHOICE 
| { 1F ANY) 



| THIRD 
■ CHOICE 

m (JF ANY) 



1 1 enclose S ; 

i [j CO D (20% deposit) 

1 Name 

1 will pay balance (if any) 

(“I REVOLVING CHARGE 

1 — 1 iSIOG Minimum) 


| Addiess 



! Citv 



1 State 

ZiD 


i Send Latest Ham Catalog. ® 


1 10 Receiver 

99 

SX 1 15 Receiver 

269 

5X-I 17 Receiver 

199 

SX-146 Receiver 

139 

R-46B Speaker 

9 

HT-32A Xmtr 

249 

HT-37 Xmtr 

199 

HT-4t Linear 

175 

HT-46 Xmtr 

22S 

Sft-iSO Xcvr 

289 

SR-I6Q Xcvr 

169 

5R-42 2m Xcvr 

1 19 

SR-42A 2m Xcvr 

139 

SR-46 6m Xcvr 

69 

HA-26 2-6m VFO 

29 

HAMMARLUND 


HQ I45C Rec 

SI 49 

HQ-150 Rec 

139 

HQ-170 Rec 

169 

HQ-1 70AC { rack) 

199 

HQ-I7QAC Rec 

239 

HQ-170A VHF 

279 

MQ- 170AC VHF 

289 

HQ-ISO Rec 

239 

HQ-I 80C Rec 

249 

HQ* 130A Rec 

339 

5-200 Speaker 

15 

HX'50 Xmtr 

175 

HXL-1 Linear 

225 

HEATHK1T 


GR-64 Receiver 

S 39 

SB-300 Receiver 

225 

SB-301 Receiver 

249 

XC-2 2m Conv. 

15 

SBA-300-3 Conv. 

15 

MT-I Xmcr 

29 

TX-I Xmtr 

MS 

SB-10 SSB Adaptor 75 

HX-10 Xmtr 

189 

HX-20 Xmtr 

129 

NX-30 6m Xmtr 

175 

HA-20 6m linear 

95 

HW-10 6m Xcvr 

139 

HW-12 75m Xcvr 

89 

SB-1 10 6m Xcvr 

249 

SB-1! GA Xcvr 

295 

SB-401 Xmtr 

249 

SB-620 Scans! yier 1 19 

VF-I VFO 

19 


HW-16 Novice 

Transceiver 

99 

HW-3Q tTwo'er) 

39 

GP-11 DC Supply 

5 

VHF-i Seneca 

139 

HP-23 AC Supply 

39 

SB-600 HP-23 

54 

UT-I AC Supply 

25 

HD-15 Patch 

19 

10-12 5* scope 

39 

JOHNSON 

Adventurer 

S 25 

Valiant 11 

189 

Audm Amplifier 

49 

Invader 200 

225 

Invader 2000 

475 

6N 2 VHF Xmtr 

85 

6N2 VFO 

34 

6 N 2 Conv (28 30) 39 

Phone Patch 

15 

KW Amp w desk 

[Store pick-ups 

575 

KNIGHT 

V-44 VFO 

S 17 

TR-106 6m Xcvr 

B9 

VM07 VHF VFO 

19 

T-175 6 10m Lin 

75 

LAKESHORE 

P-400GG Linear S 89 


LINEAR SYSTEMS 

LSA-3 Linear $ 39 


500-12 DC Sop 89 

250 AC Supply 39 

350-12 DC Sup 69 

■400 Century DC 75 


NATIONAL 

NC-300 Receiver SI 49 
NC-303 Receiver 239 
NC-300-C6 conv. 29 


VFO-62 34 

NTS-2 Speaker 12 

XCU-303 Cah b 19 

NCX-3 Xcvr 169 

NCX-5 Xcvr 339 

NCX-S Mk It 389 


NCXA AC Supply 75 
VX-5QI Rem. VFO 125 


200 Xcvr 

239 

AC-200 AC Sup 

59 

PSH 


LA 400C Linear 

5 99 

POLYTRONICS 


PC-2 2m Xcvr 

$189 

RCA 


WR-49B RF Ger s 29 

RME 


6900 Receiver 

5149 

SBE 


SB-33 Xcvr 

$189 

SB1-VOX 

15 

SBl-XC Cal ib. 

12 

SB-34 Xcvr 

289 

SWAN 


SW 1 40 Xcvr 

$ 79 

SW-240 Xcvr 

169 

117AC AC Sup 

59 

400 Xcvf 

199 

4IOC VFO 

95 

350 Xcvr marly} 

249 

350 Xcvr (late) 

289 

35GC Xcvr 

325 

SW-I17C AC Sup 

75 

500 Xcvr 

349 

50QC Xcvr 

389 

117XC AC Sup 

80 

1 + 1 17 DC Sup 

100 

22 VFO Adaptor 

19 

VOX-! 

19 

250 6m Xcvr 

229 

TV-2 2m Xverier 

225 

TMC 


GPR-90 ReceiverS239 

TAPETON6 


XC-50N (30-34) 

$ 25 

TEKTRONIX 


545 Scope 

$ 1250 

TRANSCOM 


SBT-3 Xcvr 

$ 1B9 

SBA-3 AC Spkr. 

39 

UTICA 


650 Xcvr VFO 

$ 89 

650A Xcvr VFO 

99 


The *te™S luted below are brand-new and Carr* the full mangfacujrefs New Equip- 
nifnt Warranty Some items have been on display but most are Factory Sealed 
NOTE: No irade-ins can be accepted or thr close-out ■terns shown below 


0 T 1 

Reg. 

NOW 

LK 3000 l mear (ND} 

S795 

S635 

El CO 

Reg. 

HOW 

753 Transceiver - ■ 11 

SI 90 

SI 39 

751 AC Supply - kit 

80 

54 

752 DC Suppl r - kit 

80 

54 

75? DC Supply - *irei} 

no 

79 

7 20 Transmitter -kit 

90 

59 

723 VFO kit 

4S 

34 

HFT-9Q FM Tuner - kit 


29 

E-3.A Meta! cover for above 

2 

ST-47 FM T„net - ^ 

a. red 

139 

89 

'050 Battery Etimir jtor & 
Charger - kit 

42 

29 

526 VGM - kit 

16 

12 

5?6 VQM - wired 

20 

16 

GALAXY 

Reg 

NOW 

DAC-3S Delune Console 

SLOG 

S 79 

SC 35 Spr-s* er 

20 

18 

2000 Linear Supply - 

(Factory Sealed) 

49S 

375 

MOSLEY 

Rflg 

NOW 

V-S 80- 1pm Vertu.il 

SI 43 

S 89 

V-l 20- vert.cal 

28 

19 

ft * 4fi < R(M f M||» - IT 

35 

17 


MOSLEY 


Reg, 

NOW 

TA-32 1 el. Tn-Band 

C R 

% 84 

S 59 

TA-32 Jr. HOG wati) 

Cft 

60 

45 

T A'4QK 4Qm Conw kit 



25 

Tw-3X 30 40.80m Ant. 

CR 

23 

18 

TO*2 40&e0m Otpole 

CR 

SO 

35 

NATIONAL 


Reg 

NOW 

NCX-2GO SO-IOm Xcvr 

N D 

1359 1159 

AC-200 AC Supply 

N D 

75 

60 

NCXA AC Supply 

NO 

1 10 

90 

NCX-5QD 8(FI0m Xcvr 

NO 

199 

299 

AC-500 AC Supply 

NO 

95 

75 

HRO-SOO Receiver 

n d 

1675 

1275 

SWAN 


Reg. 

NOW 

45 Swontenna 

CR 

S 65 

S 45 

rV-2 Tranverier (1 4Mc) 

295 

245 

1 V-2 Transverter i SO 

295 

245 

TELREX BEAMS 


Reg 

NO* 

1 OH-309 3 eUQm Bearr 

S 49 

4 25 

6H-624 6 ** : fem i 34 bpom) 

69 

49 

3946 38 el Jm i43' 

boom) 

95 

3M-I52B 15 el.lltHia' 

boom) 65 

50 


N Q - New Du splay 
t ^ - CiiYtoirH** Return run-used |i 


AMATEUR ELECTRONIC SUPPLY 

4820 W Food du Lac Ave Milwaukee Wis 53216 - phone ( 4 14) 442-4200 





































Large 0 SWAN Stock = Fast Delivery 
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■ TOP TRADES for your good clean 
equipment 


■STAY-ON-THE-AIR PLAN-Enables 
you to keep your trade-ins until your 
new gear arrives-Lose no operating 
time! 

■ Pay as little at $5.00 down - balance 

on convenient Revolving Charge 

■ PERSONAL SERVICE from fellow 
hams who understand your problems 


RAY SEZ: “Why so much new SWAN in stock?" Simple! SWAN makes GREAT 
transceivers and AMATEUR ELECTRONIC SUPPLY is a GOOD place to do business 
with. The demand created by the SWAN and AES Combination requires a huge 
inventory of Factory-Fresh equipment to insure prompt delivery. 
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Cygnet 260 - $435.00 


LMK at your low Monthly Payment 

AFTER JUST * 5 ™ DOWN 


Now!...You car purchase the new 
1 lOvac/ 12vdc Cygnet Transceiver (shown 
above) or any new SWAN equipment on our 
convenient Revolving Charge Plan. For 
example: after a $5.00 down payment, 
you can own a Cygnet for only Sit4 
a month. 

With our NEW plan, there are no more 
bulky payment books! Once a month you 
receive an itemized statement showing 
your exact account balance after the 
small Vh% monthly service charge has 
been added. Add-on Purchases (of $50.00 
or more) are easy. The minimum Initial 
Revolving Charge Plan order is $100.00 - 
and, of course, subject to credit approval. 


Monthly 
Balance Payment 

Up to $300 $10 


$300 01 

to 

340 

11 

340 01 

to 

370 

12 

370 01 

to 

400 

13 

400 01 

to 

430 

14 

430 0! 

to 

460 

15 

460 01 

to 

490 

16 

490 01 

to 

520 

17 

52001 

to 

550 

IS 

550 Ot 

to 

580 

19 

580 01 

to 

610 

20 

61001 

to 

640 

21 

640 01 

to 

670. 

22 

67001 

to 

700 

23 

700 01 

to 

730 

24 

730 01 

TO 

760 

25 

76001 

to 

790 

26 

790 0! 

to 

850. 

28 

850 01 

to 

910. 

30 

910.01 

to 

970. 

32 


AMATEUR ELECTRONIC SUPPLY 

4828 W. Fond du Lac Ave.; Milwaukee. Wis. 53216 

Phone (414) 442-4200 

STORE HOURS: Mon & Fri - 9 am to 9 pm; Tues, Wed & 
Thors - 9 am to 5:30 pm; Sat - 9 am to 3 pm 


SAME DAY SERVICE on most Orders 
and Inquiries from our Centrally 
Located Modern Facilities 

Top Notch Service Department 


SAVE $50 

Purchase any new Swan transceiver or 
linear at the regular price w ith no trade-in 
and you may take a $50.00 Credit toward 
the purchase of any other merchandise. 


To; AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 

I am interested iR the following new equipment: 


1 have the following to trade: (what's your deal?) 


Ship me the following New Equipment. 


enclose $. 


FI CDD(20%deposit) 


I will pay balance (if any) 
| | Revolving Charge Plan 


Name. 


Address 


City 


State 


Zip 


I 


f~l Send Reconditioned Equipment Bulletin 
























































































































Multi - Channel 


Over the past few yeais, hams interested 
in local work on the vhf bands have been 
turning more and more to the use of surplus 

FM equipment. There is one great drawback 

1 ~ 

to the use of this equipment. Generally it is 
crystal controlled on only one frequency at 
a time. This means that in an area such as 
mine (Seattle-Puget Sound), a person wish¬ 
ing to enjoy "II the available activity would 
have to be continually changing crystals. 

At home, with the base station, this 
would not present too much of a problem. 
You open the equipment, unplug one crystal 
and plug in another. However, it is another 
story if you happen to be driving down the 
freeway at 65 per. The question is, how do 
you change frequency remotely while 
mobiiing? 

The answer to the previous question is 
not by any means new. It is, in fact, used by 
some manufacturers of equipment However, 
it is little known and used among the 
amateur fraternity. Many mobUeers wish 
that they could add a second channel to 
their equipment. At times this is desired to 
the extent that high priced equipment is 
purchased because it contains this feature. 

Many miniature DPDT relays are col¬ 
lecting dust in surplus stores around the 
country. These relays are about the size of a 
standard crystal; hence they are named 
“crystal-can Relays.” The only drawback to 
the use of these relays, and the reason that 
they are gathering dust, is that the coil is 
rated at 28 vdc. This is but a minor thing at 
most. Experience has shown that even 
though they are rated at 28 vdc they will 
operate fine at 12 vdc. At last, for the 
mobileer, the problem is solved (unless of 
course he happens to be one of the few 
driving a car with a 6 volt electrical system). 

If you were to look up these relays in an 


Lawrence Mowry, Jr, WA7EVX 
661 Virginia — Box 352 
Coos Bay, Oregon 


FM Operation 

industrial catalog, you would shy away from 
the $18-520 price tag These relays, while 
not quite flooding the surplus market, are 
available at $0.35 to $1 each. 

The operation is quite simple for dual 
channel operation in equipment such as a 
Motorola 5v or the like. For commercial 

service, most of this equipment came with a 
socket that accommodates the crystal as well 
as an oven to keep the crystal temperature 
stable. This socket will hold 2 crystals. The 
only thing necessary is to remove all four 
wires from the socket, install the relay 
wiring one side of the relay to one side o* 
the socket and the other to the remaining 
contacts. All that is left is to hook up the 
supply to the coil and run a wire to the 
control head. 

It is best to key the relay to ground and 
at the same time install a light to let you 
know which channel you are on currently. 

One other item of importance to the 
conversion is the use of correlated crystals in 
the oscillator. This modification can be 
made without sacrificing on-frequency oper¬ 
ation if this precaution is taken. 



Fig. f. Switching two crystals. 
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OUR MOST COPIED PRODUCT 

“THOUSANDS SOLO" 


MAY BE LEFT IN 
LINE UP 
TO tm WATTS 



Th* inti irdlui 
Kfl«e evfrf oHeied 


Professionally Approved Deluxe 20,000 Ohm Volf VQM 
COMPLETE WITH L FATHER CASE 

20,000 OHMS VOLT DC~IO a Q<X) OHMS VOLT AC 
Quick range taction DC Voltage 5-25-1004004000 
Tv^o-doior expiirsdeil scat*! AC Voltage: 545400-SOO-lGlB 
Precision l- 3 , resistors DC Current: SOu**&’DD*900MA 
Low circuit 11 ..•.- 1 nr Rosistance: 6K-60K<a>DK-EjMEG-EOriv-$;. 

Jeweled -'alai n-oveTient Decibels; *20 to 4j20S_ 

Thouromlt s-f fin# mtt-fr-s said! to 

Sotttb,, « i ntn'en. 50* * rn —*nt 
mduilfial plants. 


A BIG 



PRODUCT 


SHIPPED PREPAID U5a 
CLEMENT MODEL MT,2 


Ccj mpl*T» om rtit 

► u o n 1 s it f (j y»HM 
1 hAthEf i |« ■ ■ i : 

C ns, TF5 • Ult A-DlulN- 
5THUCT tPN M*H U* L 
AMS 3ATtf »l|l 


$13.95 



S. W. R. B R I D G E 

MODEL 5*9-2 
READS FORWARD AND 
REFLECTED POWER 
SIMULTANEOUSLY 
"EASY READ” wETEHS 
LSE FOR REFERENCE 
POWER ME TER 
DUAL TOO-MICRO AMP 
METER MOVEMENTS 
! OW INSERTION LOSS 

ADD ST FOR POSTAGE 


S.W.R. BRIDGE and 
FIELD. STRENGTH METER 

995 


MAY BE LEFT 
IN LINE UP 
hQ 200Q-MATTS, 



the best value *£ 

HAVE EVER QFFEREi 


GOOD THROUGH 2 METER 


OUR MODEL SWB- 
ADDS1POSTAGE 


Our Own High Quality 
Inter-com System 

B 



MODEL 

QIC-? 




$9.95 FOR 2 UNITS. ADD SI FOR SHIPPING 
4 TRANSISTORS 250 MW AUDIO PWR 


OUR OWN 
PROFESSIONAL 

STEREO-MONORAL phones 



"525 QPH-I a OHMS -$12.95 
VALU£ M QPH—2 bOQQHMS — $ 15.95 





QUEMENT 


SINCE 1933 


PHONE AREA 400-294-0444 


FAST service 


QUEMENT 


1000 SOUTH BASCOM AYE. 


SAN JOSE, CALIF 95128 


NOTICE CALIFORNIA RESIDENTS INCLUDE 5 PERCENT SALES TAX 
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Fig. 2, Switching four crystals. 


I have seen this done many times, even 
with the crystals ordered over a year apart. 

The dual channel unit is simplicity in 
itself. Closing the switch actuates the mov¬ 
able arm of the relay. These arms are 
connected to the original wires going to the 
crystal socket. 


With the relay inserted, the additional 
inductance and capacitance may necessitate 
a small adjustment of the oscillator padder. 
1 lowever, if correla ted crystals are in use, the 
adjustment should be the same for both 
channels. 

On ihs four channel unit, two reiays are 

used to switch between crystals, and a third 
to switch between the outputs of the two 
relays. 

Admittedly the system as shown would 
not allow cross channel operation, but this is 
not feasible in a mobile installation. On a 
base unit, this is a different story, though 
this is going a little beyond the intended 
scope of this article. Suffice to say that it 
can be done with little extra effort. 

This is the easy way to do the crystal 
waltz. There are more complicated systems, 
and all I can say for this one is that it works 
with a great degree of reliability. 

One final word in passing; if good vhf 
practices are employed, no problems should 
be encountered. 

Be seeing you on multi-channel operation 
soon. 

... WA7EVX/0 


t 


AUGUST, I960 
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The Case for the 

In fixed-station usage and particularly for 
VII i : mobile use, the 5/8 A vertical has various 
advantages over a I /4 A vertical or whip. 1 he 
advantages are discussed and a simplified 
matching system is presented. 

Many amateurs use quarter-wave verticals 
in both fixed-station and mobile use because 
of the low radiation angle and constructional 
advantages that they possess combined with 
a direct match to a coaxial transmission line. 
Not every situation will allow extension of 
the antenna length to approximately twice 
its quarter- wave length, but, if it can be done, 
additional gain can be achieved and matching 
the 5/8 A vertical to a coaxial transmission 



3/4 A 


Fig. t Pictorial representations of the radia¬ 
tion pattern of various length vertical amen 
nas over a perfect ground. 


Jol\n J Schultz „ W2EEY/2 

40 Rossie Street 

Mystict Connecticut 06355 


5/8 A Vertical 


line need not be complicated. In a vhf mobile 
situation, even a construction advantage will 
be achieved since, as is discussed fully later, 
the 5/8 A vertical mounted in the same posi¬ 
tion as the regular automobile radio antenna 
will equal or outperform an awkward to 
mount roof-top quarter-wave whip. 

Why a 5/8 A long antenna should show 
a “gain” over a 1/4 A long antenna while 
both antennas still exhibit omnidirectional 
radiation patterns is a subject that many 
amateurs still find somewhat confusing. So, 
a brief explanation ol vertical antenna gain 
might be in order. 

Gain of Vertical Antennas 

The word “gain" itself is often misused 
with respect to antenna systems. It is defined 
as the relative amplitude of the maximum 
radiation from an antenna as compared to 
the maximum radiation from a reference an¬ 
tenna. The key points are that the maximum 
radiation determines the gain figure and the 
figure can vary widely depending upon what 
antenna is used for a reference antenna. 
Whether the maximum radiation takes place 
in a direction or at an angle that is useful in a 
given communications situation is another 
question. It is quite possible that an antenna 
with a higher gain figure will perform poorer 
than an antenna with a lower gain figure. 

A half-wave horizontal dipole is frequently 
quoted as the reference antenna for directive 
antennas, such as beams, quads, etc. How¬ 
ever, it is not the most basic reference anten¬ 
na used and is a particularly awkward one to 
use when speaking of the gain of a vertical 
antenna. The most basic antenna used is a 
so-called isotropic radiator. Such an antenna 
does not exist in reality, but in theory ii is an 
antenna in free space which radiates equally 
in all directions (its radiation pattern is a per¬ 
fect sphere which surrounds the antenna). 

If one now looks at the radiation patterns 
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shown in Fig. I for various vertical antennas, 
it should be clear why these antennas have 
gain as compared to an isotropic antenna. If 
the same input power is used for the isotropic 
antenna and the vertical antennas, and all the 
antennas radiate all the power fed into them, 
the vertical antennas must radiate more ener¬ 
gy in some directions than the isotropic radia¬ 
tor in order to account for all the power fed 
into the antenna. 



DEGREES FROM HORIZONTAL 

Fig* 2 . Graphic representation of the vertical 
radiation pattern from 1/4 and 5/8 X verti¬ 
cals* The dotted lines show the approximate 
effect of ground losses* 

Compared to an isotropic radiator, the 
direction of maximum radiation from a 1/4 X 
antenna shows a gain of about 1.6db and 
that from a 5/8 X vertical is about 2.5db. 
Fig. 2 may provide a clearer illustration of 
the maximum radiation from the 1/4 and 
5/8 X verticals. The figure shows relative 
field strength versus tlie radiation angle mea¬ 
sured from the ground plane surface. The 
1/4 X vertical presents a single, constantly 
decreasing radiation amplitude as the radia¬ 
tion angle increases. The 5/8 X vertical pre¬ 
sents also a constantly decreasing radiation 
amplitude; however, with a relatively greater 
amplitude at the extreme low radiation angles 
and with a secondary peak centered around 
50 e . If the graph included the 3/4 X vertical, 
it would show approximately, the relative 
amplitudes of the low angle radiation and 50° 
radiation from the 5/8 X vertical interchang¬ 
ed. High angle radiation takes place from 
the 3/4 X vertical because the currents in 
various sections of the directly extended an¬ 
tenna do not reinforce each other such as to 
keep the radiation angle low. By means of 
phasing networks, it is entirely possible to 
build a vertical antenna many wavelengths 



Fig* 3* Vertical antenna terminal resistance 

as a function of length. A/D is the ratio of 

antenna length to antenna diameter (d). 

high but with extremely low angle radiation. 
One prime example of such an antenna is a 
commercial uhf-TV transmitting antennabuiit 
by RCA. The horizontal radiation pattern 
from this antenna is omnidirectional but yet 
it has a 60 db gain because all the radiation is 
concentrated within an extremely narrow 
band around 1 . 

Ground Effect 

The solid lines in Fig. 2 represent the radia¬ 
tion that takes place with a perfect ground 
surface. This condition can be approached 
fairly well on the vhf bands where the anten¬ 
na is placed over a large metal surface, such as 
an automobile body. However, it is rarely 
the case on the high-frequency bands unless 
an extensive ground radial system is used. 
The dotted lines in Fig. 2 represent the loss 
which takes place in extreme low angle radia¬ 
tion over a fair to poor ground surface. 

An interesting point to note is that, al¬ 
though both the 1/4 X and 5/8 X verticals 
suffer considerable low radiation angle losses, 
for the 5/8 X vertical it is not so severe at the 
low angles below 5 For DX operation where 
one-hop F layer propagation is used, the 5/8 
X vertical usually shows an apparent gain 
over a 1/4 X vertical that is considerably 

greater than the approximate ldb difference 
theoretically indicated. 
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Matching to the 5/8 X vertical. 

Although the increase in antenna height 
from 1 /4 X to 5/8 X, where feasible, probably 
represents one of the least expensive ways to 
gain effective db's either for long-haul DX or 
extended ground wave coverage on the vhf 
bands, many amateurs are hesitant to try 


this approach because a 5/8 X vertical does 
not directly match a coaxial transmission line. 
However, it is quite simple to match the an¬ 
tenna to a coaxial line for single band opera¬ 
tion without the need for an antenna coupler 
or any expensive components. 

Fig. 3 represents the terminal or base re- 



Fig, 4. Terminal reactance of a vertical antenna as a function of its length. A/D is the 
length/diameter ratio, both expressed in the same units. 


16 


73 MAGAZINE 











THIS CAN BE YOUR "BIG BREAK" 

if you're a man who's ever said... 




don't forget, dear, 
we've got a date 

FOR THE MOVIES 
WITH JIM AND 
HELEN TONIGHT 


AW, HON Ey, 

i'm bushed. 

THAT Lousy JOB 
OF MINE... 



PL EAS E, DEAR. BESID ES, 
WE DON'T GET OUT 
THAT OFTEN. 


oh! ' 

ALL RIGHT 


SAY, JIM AND HELEN HAVE 
A NICE PLACE HERE. 
WONDER WHERE HE GETS 
THE MONEY? 


OH, JIM 
IS IN 

ELECTRONICS 

NOW 



you SEEM 
MlGHTy HAPPY 
IN ELECTRONICS, 
JIM.LEVEL 

With me-mow'd 


EASIER THAN YOU MIGHT 
THINK.WITH CIE 
TRAINING, I LEARNED 
EVERYTHING I NEEDED 



NOT WITH CIE. 
THEY TEACH YOU 
THE EASY WAY. ALSO 
HELP GET YOU A GOOD JOB! 



T HOW ABOUT YOU? WANT A 

GREAT JOB IN ELECTRONICS, 

TOO ? GET FULL FACTS IN Cl E's 
2FREE BOOKS. SEND BOUND-IN 

CARD NOW! 


I 


IF CARD IS MISSING, MAILTHIS COUPON 


£ 


Cleveland Institute of Electronics 


C I E 17TB E. 17th St., Cleveland, Ohio 44114 
Please send me 2 FREE books describing opportunities in 


[ Electronics and how to prepare for them. 


Name 


t 

Address 


(please pnnt) 


Age. 


City 


State 


Zip 


□ Veterans & Servicemen: check here for G.I. Bill information 


Accredited Member National Home Study Council 


ST-21 
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sistance of a vertical antenna while Fig. 4 
shows the reactive part of the base impedance. 
These graphs may appear somewhat comp¬ 
licated but lead to a very simple matching 
means for a 5/8 X vertical (or for most other 

length verticals as well). The graphs are 
drawn for various A/D ratios. (Antenna length 
divided by antenna element diameter). 

An example should make the use of the 
graphs clear. Suppose that it is desired to 
use a 5/8 X vertical (of about 52” long) on 2 
meters which is constructed of tubing having 
a 4 mm. diameter (which would be the typi¬ 
cal average diameter for a telescoping auto¬ 
mobile whip). This results in an A/D of a- 
bout 200-250. From Fig. 3 it can be seen 
that the resistive portion of the vertical’s im¬ 
pedance is about 60 ohms and could present 
an almost perfect match to a 52-ohm coaxial 
cable. From Fig. 4, the reactance is noted 
as being 180 ohms capacitive. Once this 
reactance is cancelled, therefore, an excellent 
match to the transmission line will result. 

There are several ways by which the cap¬ 
acitive resistance can be cancelled. One of 
the simplest ways is shovyn in Fig. 5. A 
shorted coaxial stub is connected to the base 
of the antenna and its length chosen to pre¬ 
sent an inductive reactance that just cancels 
the antennas capacitive reactance. 



Fig* 5* Use of stub to match a coaxial line 
to a 5/8 A vertical. L ength of stub can be 
calculated or determined by experiment, as 
explained in text. 

Determining the length of the stub can be 
done either by cut-and-try or by formula. 
For those who don’t mind wasting a bit of 
coaxial cable, the cut-and-try procedure in¬ 
volves simply making the stub initially 1/4 X 
long at the operating frequency and with an 


swi meter in the transmitter coaxial line at 

the antenna base, cutting back the stub until 

unity swr is achieved. Note that every time the 

stub is cut back, the inner conductor and 

outer shield must be shorted together. I he 

starting length of the stub would be, in 
2808 


inches 


x V. V is the velocity of the 


f (me.) 

coaxial cable used, usually about .66. 

The stub length can be determined by 

formula to a very good degree of accurracy 

by the formula: L stub inches = 32.8 VL 

f (me.) 

V is again the velocity factor and L is an 
angle whose tangent is the value of inductive 
reactance desired divided by the impedance 
of the cable used for the stub. For example, 
for the 2 meter vertical L would be (using a 

52 ohm cable for the stub) tan 3.6H 75 • 

52 

Placing this value in the formula would yield 
32.8 (.66) (75) 

L =-—-- * 1114” stub length. 

144 

* 

If one desired to use an actual coil instead 
of a stub, the required inductance, in micro¬ 
henries, would be 

, _ XL _ 180 _ 

6.28 (f me) 6.28 (144) 

A coil of this value can be formed but un¬ 
less one nas the equipment to measure its in¬ 
ductance fairly well, the stub method of 
matching will be found to be far simpler and 
quicker. 


Mobile Application 

The 5/8 X vertical is useful in any situa¬ 
tion where the greatest amount of omni¬ 
directional low angle radiation is desired with¬ 
out resorting to a complicated antenna struc¬ 
ture. However, for mobile applications on 
the vhf bands, the 5/8 X vertical has particular 
appeal. 


It can be mounted on the automobile in 
the same location as the regular automobile 
whip. In fact, it can be constructed from 
any ordinary telescoping automobile antenna 
since its length would be about 52” on 2 
meters. The sections of the automobile whip 
should be soldered together at the telescop¬ 
ing joints to insure good electrical contact. 
Fig. 6 shows a comparison of the radiated 
field from a 1 /4 X whip mounted directly in 
the center of the csr roof and that of a 5/8 X 
vertical mounted in the same position as the 
regular automobile radio antenna. The 5/8 
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COWL MOUNTED 
5/BA VERTICAL 



Fig. 6- Tests by many manufacturers have 
shown that a simple to mount 5/8 A cowl 
antenna will equal or outperform a roof 
mounted 1/4 A antenna. 

A vertical is never worse than the very-awk- 
ward-to-mount 1/4 A vertical and shows us¬ 
able gain over the 1/4 A whip over a fairly 
broad portion of its pattern. 

Other advantages of the 5/8 A vertical are 
that it offers a much closer match to a 52- 
ohm coaxial cable than a 1/4 A vertical and 
its bandwidth is broader. The latter results 
due to the stub matching system since the 
reactance of the antenna and the stub change 
in opposite directions (but at different rates) 
with changes in frequency. At least until the 
rate change becomes excessive, this means 
that the reactance cancel each other and the 
swr will remain very low over almost any 
band when the antenna is designed for the 
band mid-frequency. 

Summary 

T1 e 5/8 A vertical offers one of the simpl- 
est ways to extend the performance of a verti¬ 
cal antenna system where low-angle radiation 
is desired. On the high-frequency bands for 
DX purposes, the real gain from such an an¬ 
tenna can far exceed the expected gain since 
it seems not to suffer the severe loss of ex¬ 
treme low angle radiation that occurs with a 
more ground “dependent" 1 /4 A vertical. 

On the vhf bands for mobile situation, it 
offers wide bandwidth performance com¬ 
bined with a simple, and inconspicuous in¬ 
stallation. 

.. .W2EEY/1 


from 

NRCI 


500-Watt 

5-Bander 



You can't buy a more potent package than the 
new NRCI NCX-500 transceiver. This versatile 
5-bander is packed with the performance extras 
that give you the sharpest signal on the band, 
plus an enviable collection of QSL r s. Check it ouH 

• 500 Watt PEP input on SSB, grid-block keying 
on CW and compatible AM operation, 

• Receive vernier, with tuning range greater 
than dr 3kHz. 

• Rugged heavy-duty SLQG's. 

• Crystal-controlled pre mixing with single VF0 
for effective frequency stability, plus identical 
calibration rate on all bands. 

• Crystal lattice filter for high sideband suppres¬ 
sion on transmit, and rejection of adjacent- 
channel QRM on receive . . - plus solid-state 
balanced modulator for "set-and-forget” carrier 
suppression. 

• Universal mobile mount included, 

AC-500 power supply available. Great things are 
happening at NRCI. 

AMATEUR NET PRICE: $425,00 


h For complete details and specifications, write: 

M/i NATION AL RADIO COMPANY, INC. 

I/A/BT/ 37 Washington St., Melrose. Mass. 02176 

Telephone: ( 617 ) 662-7700 TWX: 617-665-5032 

International Marketing through: 

Ad. Auriema, Inc. 85 Broad Street, New York, New York 

© 1969. National Radio Company, Inc. 
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The Genesis 


Radio 


Recently, in one of the larger electronics 
stores, my eye was caught by the advertising 
blurb on the box containing a crystal 
receiver kit, “using the same circuits used by 
Niarconi. ...” It struck me as being a rather 
bold sucker attraction, since the crystal 
detector didn’t really get going for at least a 
couple of decades after Marconi's history¬ 
making transmission. 

Strange though it may seem, Marconi was 
by no means the first experimenter in 
wireless communications, though he was the 
first to use radio waves over a great distance. 
Morse, for instance, had a system for sending 
telegraph signals across a stream or canal 
without using wires. Morse used several 
hundred feet of wire running along each side 
of the stream which ended in a metal plate 
submerged in the water. Electric impulses 
were carried through the water from the 
system on one side to the other. It had its 
disadvantages. In order to get any kind of 
efficiency from the system, the two plates 
on one side of the stream had to be further 
apart than the distance between systems. As 
a result, more wire was used to do it that way 

than if the stream had been spanned. 

In England they had an even clumsier 
set-up. A complete loop was set up on each 
side of the stream, parallel to one another. 
The current in one loop, coming through an 
interruptor, would magnetically induce 
currents in the companion loop and make a 
sound in an earphone. Tiiis procedure again 
used more wire than necessary to span the 
stream, and so was impractical, 

Edison had a patent granted on a system 
in which electrostatic charges in a large 
tower would induce similar charges in a 
similar tower on a ship at sea. This was fine 
for very short distance transmission, but as 


Bill Hood, W1 USM 
229 Quincy Shore Drive 
Quin cy, Maryian d 02171 


Reception 


the distance increased, it quickly became 
useless. It did, however, give Edison one 
advantage. He had patent rights on the 
aerial, and Marconi paid a pretty price for it. 

Hertz’s discovery of “radio” waves had 
no real kind of detection device. He simply 
discharged a Leyden jar through a metal 
ring. A ring of similar size would produce a 
spark. This also was not effective over long 
distances. 

In the early 1890’s, a scientist by the 
name of Branly noticed that a distant spark 
would affect metal filings. Loosely packed 
tilings normally showed a fairly high 
resistance, but whenever an electric spark 
was produced in the same area, the filings 
would stick together and the resistance 
would be momentarily reduced. Lightning 
and other discharges could be detected by a 
click in a pair of headphones connected to 
the “coherer” through a secondary battery. 
In 1894 Oliver Lodge conceived the idea of 
using a coherer to detect the mysterious 
waves noted by Hertz. Lodge, however, was 



Fig.l. Morse's system of wireless communi¬ 
cation using a river as the conductor. Arrows 
show the hoped-for path of the current. 
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not working in communication. He was 
experimenting in the field of electro- 
rtiagnetism, so he never patented his idea. 
About that time, Marconi entered the 

7 * 

picture. 

By applying Lodge s idea, and adding an 
antenna and ground circuit, Marconi was 
able to transmit for several miles. Marconi’s 
first receiver used a coherer for a detector, 
coupled to a tuning system invented by 
Lodge. His first attempts were so successful 
that he had little trouble getting the backing 
necessary to form the British Marconi 
Wireless Telegraph Co. Before long, however, 
he abandoned the coherer for a system of his 
own invention (with considerable help from 
Lodge and Fleming, two top physicists of 
that day). This consisted basically of a 
transformer, the primary winding of which 
was in the antenna-ground circuit. The 
secondary was connected directly to the 
earphone. Perhaps the most interesting part 
of this was the core of the transformer, 
which was an endless iron belt. This belt was 
kept moving through the transformer. A pair 
of large permament magnets kept the core 
continually magnetized in one direction. 
This might possibly have caused some sort of 
a rectifying action, since currents in a 
direction favoring the magnetic flux of the 



transmitting loop induced currents in re- 
ceiving loop. 

core could transfer more easily than the 
other half cycle. But spark transmitters were 
rough enough so that I doubt if it were 
really necessary to rectify the signals at all. 

Some two decades prior to this, Edison 
had been experimenting with various types 
of incandescent lamps and stumbled across 
thermionic emission. He failed to see its 
significance, however, ami just jotted the 
discovery down in his notebook, and then 


forgot it. Years after, Ambrose Fleming was 
to apply this effect and patent the vacuum 
diode, or, as he called it, the Fleming valve. 
Fleming was, at the time, working for 
Marconi, but Edison had an ace up his 
sleeve, since he owned patent rights on the 
Aerial, an important part of Marconi's 
system. 



Fig.3. A possible arrangement of Marconi's 
coherer receiver. Signals selected by the 
tuner passed through the series capacitor 
Into the coherer, where they momentarily 
decreased the resistance causing a click in 
the earphone. 

Before Fleming’s valve made the scene, 
however, another type of rectifier saw 
considerable use. This consisted of a 
platinum wire touching the surface in a dish 
of acid. If current tried to flow in the wrong 
direction, a bubble would appear beneath 
the wire and prevent conduction. This was 
called the “electrolytic rectifier,” The 
scientist who invented this, Fessenden, came 
up with another idea which the reader will 





Fig,4* Marconi's magnetic detector. A soft 
iron magnetized belt was kept moving through 
the transformer. 


be surprised to see hanging around this early 
in the game. 

The idea was called the “hetrodyne,” 
composed from two Greek words meaning 
“other, and “power." His idea was to use 
two high frequency signals which were 
inaudible but capable of traveling long 
distances. For instance, a 100 khz. signal 
could not be heard, but if, at the receiving 
end, a 101 khz. signal were injected at the 
same time, the combination would make a 
tone of 1 khz. He also planned to super¬ 
impose audible signals onto a carrier signal, 
the beginning of amplitude modulation, but 
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the transmitters of that day were not good 
enough to make his idea practical. 

Marconi’s company owned all rights on 
Fleming's valve and flatly refused to license 
it to any American companies. It was 
superior enough to render his competition 
ineffectual. In order to keep from going 
under, a competitive device had to be 
discovered. I he answer came in the form of 
galei a, carborundum, and other crystals 
which displayed rectifying qualities. The 
solid-state field was doomed to lie dormant 
for a long time, however, thanks to a man 
named DeForest. DeForest had been 
experimenting with Fleming's valve, trying 
to make it more efficient. He first wrapped 
the outside in foil, hoping to ionize the 
residual gasses inside and therefore cause it 
to conduct more efficiently. It didn't work 
too well at first, so DeForest put the foil 
inside the valve. The results were en¬ 
couraging. He then made the foil into a 
perforated plate between the filament and 
anode. Finally lie tried a fine wire grid. He 
had done it! The triode was born, and so was 
electronics. 

The first triodes were so large they were 
called "bottles,” and glowed so brightly they 
lit up the whole shack. At first they were 
kept highly secret. DeForest had his first 
model sealed up in a box with the leads 
sticking out. When he got it working, he let 
his assistant listen. ”My God, doc, hear those 
signals!” he cried, “What in H . . . have you 
got in that box?" DeForest called his new 
device the Audion. He was able with little 
trouble, to sell his invention to the U. S. 
Navy, until some wise-guy technicians tried 




Fig,5. Basic circuit of the rectifier detector, 
and the audion grid-leak detector "My God, 
hear those signals . . , /' 

to improve the results by running the 
filaments at a higher voltage and blew them 
out. The chief clerk, refusing to believe that 
Navy personnel could do any wrong, passed 
the order, ”No more audions; use your old 
detectors.” DeFprest wasn’t worried. He was 


going full speed on an invention that would 
revolutionize communications. After 
discovering the amplifying properties of the 
audion, he had collected nearly two million 
dollars from the telephone people (Western 
Electric) who desperately needed an 
amplifying device. 

Meanwhile, DeForest had discovered how 
to make his audion oscillate and then how to 

• w 

modulate it. He was making daily music and 
news broadcasts over a decade before some 
hams licensed KDKA. 

Sometime between 1910 and 1920, E. H. 
Armstrong began experimenting with 
DeForest's audion. He tried to make the 
tube amplify its own output. Feeding the 
signal back to the grid circuit through an 
additional winding connected to the plate, 
he discovered that the output level certainly 
did increase. Not only that, but if the signal 
was fed back in sufficient quantity, the 
circuit would oscillate. His hook-up was so 
similar to DeForest’s oscillator circuit that a 
court case erupted and DeForest was 
awarded the patent. However, Armstrong 
had no patent trouble after that. His 
progress sent him in leaps and bounds far 
ahead of his competition. 

His receiver was called the “regenerative 
detector,” and was developed just before 
WW I. After the war, it was eagerly bought 
by the public. About the same time, the 
crystal detector became available to the 
public. Armstrong s regeneration however, 
was far ahead of the “Crystal sets” and 
regenerative receivers were so popular that 
their osciLlations began to cause serious 
interference. Something had lo be done. The 
problem was solved by adding a stage of 
tuner rf amplification which, in addition to 
increasing the sensitivity, isolated the 
oscillating circuit from the antenna. 
Browning-Drake put out a popular model 
around 1924-25. 

To compete with Armstrong, Hazeltine 
came out with the “neutrodyne” circuit in 
the late 20’s and early 30’s. This consisted of 
a straight grid-leak detector preceded by 
several neutralized TRF stages. You can still 
find an occasional sample of these monsters 
in various attics and cellars. They are easily 
recognized by their many ganged variable 
capacitors. Hazeltine had another feature 
which, following the development of an even 
better receiver, was to help keep them in the 
communications picture. This was a 
technique of rectifying the signal and 
feeding it back as a negative voltage to the 
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grids of the amplifier stages. The result was 
that a more nearly constant output level was 
realized over a wide range of input levels. 
The technique was called “automatic volume 
control,” or A VC. A more sophisticated 
version of the name is automatic gain 
control, AGC. 



Fig.6. Armstrong added a feed-back winding 
to DeForest's audion detector introducing 
regeneration* 

Another accomplishment of Armstrong’s 
was the “super regenerative receiver.’' This 
circuit, designed for vhf work, was actually a 
regenerative detector which was switched in 
and out of oscillation at an ultrasonic rate. 
This allowed hitherto unheard of amplifi¬ 
cation, a quality badly needed in the vhf 
range. 

During WW I there was developed a 
revolutionary circuit which, upon its 
reaching public hands, was to render all the 
previous circuits obsolete. I can remember 
seeing an ancient issue of QST in which the 
ARRL vehemently denounced the new 
“superhetrodyne” receivers because of a 
rather disturbing characteristic. The circuit 
used Fessenden’s old hetrodyne technique 
with a new twist. The oncoming signal would 



Fig.7. The Super-regenerative Detector tnow 
outlawed because of radiation). 

be mixed with an internal signal to produce 
a new’ signal, still at radio frequencies, which 


LET US DO VDIIR QS L ing 

We supply the GSLs - make out your QSLs I 
* deliver your QSLs - all for the amazing I 
price of 8d each. I 

This is how it works: On request we will I 
send you free, a copy of our special log I 
form, in duplicate. When you complete I 
the first page of log you mark stations you I 
wish to QSL to, send us copy of log, two I 
copies of your QSL, and an order, paid in I 
advance, for a minimum of 200 QSLs for I 
SI6.00 or the bargain rate of 1000 QSLs I 
for $75.00. We print QSLs similar to I 
yours, one side, two colors, and hold them I 
for you. We transfer data, in your hand* I 
writing, from completed pages of your log I 
to your QSLs, and mail to destination I 
(any place in world), and send you addi- I 
tional log sheets. I 

WORLD QSL BUREAU 

5200 Panama Ave. I 

Richmond, Calif. U.S.A. 94804 I 

PS: Jf you insist on the old fashioned way I 
of supplying and filling out your own I 

QSLs we will forward them for you to 
any place in the world for each. 


would be amplified through several tuned 
stages before being detected. This new 
frequency, called the intermediate fre¬ 
quency, was quite low, around 175 khz., so 
the tuned IF stages achieved a far better 
selectivity than ever before. The super- 
heirodyne was tar superior to any other 
receiver circuits except for one thing. There 
were two possible incoming signals which 
could produce the same intermediate fre¬ 
quency. Therefore it would be possible for 
amateur stations to be picked up by this 
circuit when it was tuned to another fre¬ 
quency, and it would not be the fault of the 
amateur station hence the ARRL’s 
objection. The superhet was accepted 
anyway, and, except for owning the patent 
for AGC, Uazeltine would have been out of 
business. 

Armstrong's line was done for, too, 
except for experimenter kits and circuits in 
the Boy Scout Merit Badge Book. Armstrong 
wasn't so bad off, however, for he had just 
come up with another new technique. He 
called it “frequency modulation,’ and it 
goes on and on and on. . . , 

.. . W1USM 
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Mark Fritz, WA1FHJ/2 
c/o Hotel Bossert 
98 Montague Street 
Brooklyn, N.Y. 11201 


i Were are already two main types of inte¬ 
grated circuits. These are digital and the type 
that will be discussed here, linear.. Digital 
tC’s are used mainly in computer technology 
using their switching characteristics. Other 
circuits such as amplifiers, oscillators, etc., 
require more than the on-off of digital IC’s 
and are thus more complex. 

IC Construction 

There are two types of IC’s, monolithic 
and hybrid. Monolithic circuits are made on 
one slice of semiconductor whereas hybrid 
circuits are small “thin film” circuits wired 
together on the substrate material. 

Monolithic IC’s are made in a similar way 
to the diffusion process in transistors. (See 
“Basic Theory and Applications of Transis¬ 
tors" by same author.) In IC’s this process is 
called silicon planar technology. Just as in a 
transistor, the IC begins as a small wafer of 
silicon (either N or P type). Impurities are 
added to either make the material N or P. 
When the process is completed, an insulatory 
oxide is palted over it. This coating is brok¬ 
en in at certain locations to permit the fas¬ 
tening of metallic leads to the different areas. 
When this process is completed, a simple NPN 
transistor is formed. (See Fig. 1) 

This process may be carried out again in¬ 
side the previously formed area so that two 



Fig* 1. Single NPN transistor formed on p 
material* 


single transistors may be formed. (See Fig. 2) 
When an internal resistor is required in the 
circuit, pieces of resistance wire are imbedded 
in a P-type region. The total resistance is 
Ry = R$ x 1/W, where Rg is the pre-deter- 
mined sheet resistance and W is the width of 
the material. Therefore, the more narrow 
the actual resistor, the larger the resistance. 

A thin film resistor is formed by deposit¬ 
ing some resistive material such as nitrided 
tantalum, nichrome, or tin oxide over the 
SO 2 , covering the P-type substrate. The re¬ 
sistance may be found by R^b = 1/dW. 

When a high value resistor is needed and 
the length is not available, a zig-zag pattern 
may be used. 
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Fig, 2. Double IC transistors formed on one 
slice of p material. 

Capacitors may also be formed on IC’s. 
By using the oxide as a dielectric and N-type 
material as the other lead, an IC capacitoi is 
formed in the same manner as its big brother. 
The value of the capacitor is found by C = 
A x E/d, where A is the area, E is the dielec¬ 
tric constant and d is the thickness of the 
oxide. This capacitor has the disadvantage 
of having a small capacity and a variance in 
values with a change in the collector to base 
voltage. 

Inductors in IC’s are usually connected ex- 
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The Adaptable 2-Meter Rig 





Heathkit HW-17A 

a fixed 2-meter rig ready to run mobile when you are 


Wouldn't it be nice to have a 2-meter base station 
that installed in the ear in seconds when sou wanted 
to go mobile? The HW-17A is your piece of gear. 
OM. Has a built-in 117 VAC supply for fixed use, 
and once you've installed the optional HWA-17-1 
Mobile Power Supply in your ear, you’re ready to 
run mobile. Just snap the HW-I7A into the gimbal 
mount supplied, lighten the two thumbscrews, plug 
in the antenna and power plug . . . and fire it up. 
Here's the rest of the story on the 2-meter fixed rig 
that goes mobile in seconds . . . the H\\ -17A. 

The Heathkit HW-I7A is really a separate receiver &. 
transmitter on one chassis (only the power supply 
and audio output modulator are common). Covers 
143.2 to 148.2 MHz . . . ideal for M ARS & CAP ops. 
The solid-state dual conversation superhet receiver 
with a prebuilt, prealigned FET tuner has l<iO kHz 
calibration, ANL, squelch and 1 u\ sensitivity. Selec¬ 
tivity is 27 kHz (<J 6 dB down. A front-panel meter 
monitors received signal strength and relative power 


output. The 3-position front-panel switch has a ’’Spot" 
position for finding transmit frequency, a Receive/ 
Transmit position and a Battery-Saver position that 
cuts current drain way dow n during those long periods 
of mobile monitoring. A space-sav ing 3 x 5" speaker 
is built in. 


On the transmitting end is a hybrid tube-transistor 
circuit with a 25-30 watt input and a healthy 8-10 
watts AM output. Modulation is automatically lim¬ 
ited to less than 100”,]. A front-panel selector switch 
chooses any of four crystal frequencies or an external 
VFOdhe Heathkit HG-I0B at S39.95* is ideal). Tune 
up is quick and easy. 

The HW-17A goes together in about 20 hours with 
circuit board construction & measures a slim 1 4 V " W 
\ 6‘A" H x 8',:" D with everything in place. Ceramic 
PT T mike included. Start having one rig in two dif¬ 
ferent places . . . order your HW-I7A now. 

Kit HW-17A, 18 lbs .SI 29.95* 



HWA-17-1 Solid-State Mobile Power Supply 

If you’re going to be running mobile with your new HW -17A, you’ll need this com¬ 
pact, reliable solid-state power supply. Supplies all necessary operating voltages and 
uses a ”C" core transformer for efficient operation. Extra large heat sinks give cool 
operation with a 5U”,] duly cycle. Built-in circuit breaker protection for your 12 volt 
mobile battery source too. All cables and connectors for mobile installation are in¬ 
cluded. Measures only 3 ' W. x 7Via" L. x 2Vi" H. for easy installation almost any¬ 

where in the car. 

Kit HWA-17-1, Solid-State mobile power supply for neg. grid, systems only, 5 lbs.. $24.95* 


FREE 1969 CATALOG 

Describes these and over 300 other 
Heath kits. Save up to 50% by build¬ 
ing them yourself. Use coupon and 
send for your FREE copy! 


HEATH COMPANY, Dept. 11-8 

8enlo« Harbor, Michigan 49022 

I □ Enclosed is £ _ 

Please send model {$)__ 



£ Scbfurrtberge/ subsidiary 
plus shipping. 


| □ Please send FREE Heathkit Catalog. 

I 

I 


Name 


Address 


Please Print 


j City. 


State 


Prices & specifications subject to change without notice. 
*Maif order prices; F.O.B. factory. 


.Zip 


AM-220 


J 
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tern ally for the values which may be minia¬ 
turized are very small. 

Comparisons of IC and “Normal” Com¬ 
ponents 

Values of IC resistors are very critical when 
they are made. Unlike the normal resistor 
which depends upon the resistivity of the car¬ 
bon material contained, the IC resistor's value 
is determined soiely by its geometrical form. 
The resistors values vary greatly with a change 
in temperature and so they are designed to 
operate by ratio rather than by exact value. 

The major difference between regular tran¬ 
sistors and IC transistors is that IC transistors 
have less capacitance. 

One of the main advantages of IC tran¬ 
sistors is that since they are fabricated from 
the same material under the same conditions, 
they are very closely matched in their charac¬ 
teristics. When there is a change in tempera¬ 
ture, it affects all transistors equally because 
of their proximity. 

Basic IC Circuits in General 

One of the best uses of the IC is in a bal¬ 
anced differential amplifier. This amplifier 
requires few resistors and capacitors and has 
excellent isolation of ouiput to input thus 
reducing feedback. 

An operational amplifier is a very high gain 
amplifier which uses its feedback for control. 
This amplifier may be used in many ways 
and is the most versatile circuit of the IC’s. 
Arrays 

Arrays of diodes and transistors in IC’s 
have the advantage of all being constructed 
from the same material and thus all being 
closely matched. This is useful when a care¬ 
ful balance must be made in circuits such as 
bridge rectifier and balanced modulators. The 
diodes are formed by shorting out the appro¬ 
priate leads from the IC transistors. (See Fie. 

3.) 
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Fig, 3. Simple monolithic IC and its equiva¬ 
lent circuit. 


DC Power Supply 

The supply voltage to IC’s, as in transis¬ 
tors, is around 15 to 35 volts dc. If the pol¬ 
arity is reversed, again as in transistors, ex¬ 
cessive current will flow and destroy the 
junctions. Stray inductance may be elimin¬ 
ated through the use of feed-thru capacitors 
properly grounded. If this inductance is not 


eliminated, it will build up and eventually 
cause a high voltage to flow through the IC. 
This affect must be compensated for by the 
use of a voltage shifting circuit which will 
make the input and the output algebraic sum 
equal to zero. 

Packaging Techniques 

There are three main types of packaging 
now used in the manufacture of IC's. These 
are the traditional TO-5 transistor metal can, 
the ceramic flat pack, and the dual-in-line 
package. The TO-5 package may have 8, 10, 
or 12 leads. The flat packs and the dual-in- 

i. 

line usually have 14. Although the ceramic 
packaging is the most efficient (having the 
best electrical and heat characteristics), it is 
most expensive to produce. The most prac¬ 
tical and widely used package is the plastic- 
molded. Although it doesn’t have the best 
heat characteristics, it is the cheapest, easiest 
and most versatile of the many packages 
available for IC’s. (See Figs. 4 & 5.) 


Fig. 4. TO-5 case and off-set bending of 
leads. 

Mounting Procedures 

There are several methods of mounting 
IC’s. Like all semi-conductor devices, IC’s are 
heat sensitive at their leads. The TO-5 cases 
may either be mounted in commercially man¬ 
ufactured sockets (similar to transistor sock¬ 
ets) or directly soldered to the circuit board. 
T he socket is particularly useful when an ex¬ 
perimental circuit is set up and many IC’s 
have to be substituted into the circuit. 

As previously mentioned, the 10-5 case 
may be mounted directly to the board. 
There are several ways of doing this: one way 
is to simply drill holes in the board in the 
same pattern as the base and bringing the 
leads to the appropriate places in the circuit. 





Fig. 5. Dual in-line and off-setting of leads. 
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[f the circuit is crowded around the IC, the 
3 ff-set method may be used. This is a method 
in which every other lead of the IC is bent 
downward so that the leads may be evenly 
distributed around and outward. (See Fig. 4.) 

The flat packs and the dual-in-line are 
mounted in a similar way in that they may 
be mounted directly or off-set. (See Fig. 5.) 



General Integrated Circuits 

The balanced differential amplifier is the 
basis for most linear IC’s. As shown in Fig. 
6 A, the circuit basically consists of two inte¬ 
grated circuit transistors which operate in a 
similar way to a circuit with two NPN trans¬ 
istors. 


. 



CONSTANT 

CURRENT 

SOURCE 



Fig. 6A. Balanced differential amplifier. 


General Purpose IC’s 

For a start of basic integrated circuits, let 
us begin with the commonly used dc amplifi¬ 
er, as the RCA CA 3000. This circuit is basic¬ 
ally a single-stage differential amplifier (Q 2 , 
Q 4 ) with input emitter-followers (Ql, Qs> 
and a constant current sink (Q 3 ). The char- 



01 

INPUT [ 


3 1 -) 

V«» 


Fig. 7. CA 3000 dc amplifier. 



-V (NO—1( 


vour 


Fig. 8. CA 3000 with a single voltage supply. 

act eristics of this amp. include a push-pull 
input and output. (See Fig. 7.) 

This circuit is provided with an external 
means of changing the emitter resistor of Q 3 
by shorting out terminals 3-4-5 to suit the 
user. 

Characteristics of the CA 3000 vary from 
V cc = .4, -V ee = -3 with a 16.6 db gain to 
V cc = 5, -V ee = -6 with a 32.4 db gain. 

The CA 3000 may be used in many appli¬ 
cations useful to the amateur such as a crys¬ 
tal oscillator, modulator or a mixer. 

1 he CA 3000 may be used as a crystal con¬ 
trolled oscillator up to I mhz in its standard 
form. Using variable feed-back cleans up the 
signal by smoothing it out. (See Fig. 9.) 



V0UT 

o- 


.01 tif 

-\<r 


Fig. 9. CA 3000 crystal oscillator with 
variable feedback. 

The CA 3000 may be used as a modulated 
oscillator by feeding a 1 khz signal into ter¬ 
minal 2 and using a high pass filter at the 
output. (See Fig. 10.) The CA 3000 is used 
in a similar way by feeding the signal in 1 or 

6 and 2 or 5. 



Fig. 10. CA 3000 modulated oscillator. 
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From this point on, for simplicity’s sake, 
ICs will be treated like black boxes whose 
circuits are too complex to explain within 
the scope of this article. When designing is 
being done, only the function and the para¬ 
meters are necessary. 




Fig* 11* CA 3007 used in a 30 mw* audio 
amplifier* 
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The CA 3007 is a basic IC audio driver. 
Fig. 11 shows a simple, practical, single sup¬ 
ply audio amplifier. The CA 3007 has the 
capability of 24 db gain with a power dissi¬ 
pation of 20 mw. 

Even wide band amplifiers have been re¬ 
placed by IC’s. Such an IC is the CA 3001 
shown in Fig. 12. This circuit may be used 
as a video modulator with typical character¬ 
istics of up to 106 mw dissipation with 17.8 
db with 6V and 2.8V power supplies. This 
circuit may easily be taken advantage of for 
use in the ATV station where amateurs have 
stayed away from video circuits because of 
their complexities. There are several other 
video IC available for similar purposes. 

The IC which should have the most appeal 
to the amateur are the rf amplifiers which are 
the CA 3004, CA 3005, CA 3006 and the 
CA 3028A. These circuits are designed to 
operate in the range of dc to 120 mhz. A 
few of the many uses of this IC are amplifi- 


Vcc 



V OUT 


V OUT 


Fig. 12. Circuit connections of a CA 3001 
for a single supply. 


cation, mixing and frequency generation. 
These four IC’s may be used with external 
circuits to obtain many other circuits. 

One typical use of the CA 3005 or CA 
3006 is in a double sideband suppressed car¬ 
rier modulator circuit. (See Fig. 13.) This 
circuit should have great appeal for amateurs 
for it may be used as the backbone of a DSB 
system. For more specific applications and 
data consult the RCA IC handbook. 



-6V 


50 


iCARRS ER 
17 


SIMLA* 
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OUTPUT 


Fig. 13, Double sideband, suppressed carrier 
modulator using the CA 3005 or CA 3006. 

Conclusion 

As shown, the use of IC’s today is almost 
limitless for both the “amateur” and the pro¬ 
fessional. For the professional, the advantag¬ 
es are numerous. IC's are useful where space 
is valuable and there is not room for conven¬ 
tional circuits. Also, since most of the circuit 
is built in, a great amount of time is saved in 
construction. For servicing, the IC cannot 
be beat. Although if one part bums out. the 
whole circuit goes, the defective IC is fairly 
easy to locate and replace. 

IC's also have many advantages for the 
amateur. For those who fear transistor cir¬ 
cuits because of their complexity, the IC 
greatly simplifies construction by combining 
the circuits. For those who are perpetual 
experimenters, the IC’s are ideal for they per¬ 
mit complete changing ol circuits and are 

available very cheaply in experimental pack¬ 
ages from surplus houses. Design with IC’s 
is fairly simple for only the power supply and 

the input and output parameters must be 
considered. 

.. .WA1FHJ/2 


Circuit Diagrams taken from "RCA linear 
integrated circuits" c 1967. 

References 

1. “RCA linear integrated circuits” c 1967, Radio 
Corp. of America, Harristown, IS1J. 

2. "Electronic Circuits: Discrete and Integrated" 
Donald Shilling, Charles Belove c 1968, McGraw- 
Hill. 


30 


AUGUST, 1969 





































































. . . yes, far more two meter FM Repeater action 
with this superbly engineered deluxe transceiver. . . 
Look at these specifications . . . 

GENERAL 


Frequency range — 144 to 148 MHz; power 
requirements — 12 to 15 VDC; solid state 
devices — 33 transistors, 9 diodes; rugged 
modular construction with interstage shield¬ 
ing; small and lightweight; six channels selec¬ 
table from front panel; comes with microphone, 
built-in speaker, mobile mounting bracket, 
crystals for 2 channels. 

RECEIVER 

Double conversion; sensitivity better than 0.5/tV 
for 20 DB of quieting; bandwidth — 20 KHz @ 6 
DB point; adjustable squelch; minimum cross 
modulation. 

TRANSMITTER 

Either 5 or 1 watt output; maximum frequency de¬ 
viation less than 15 KHz; wide range audio; mini¬ 
mum spurious output; push-to-talk included. 



2 watt input FDFM-2 $250.00 

10 watt input FDFM-2S 310.00 

2 watt, 6 meter FM/AM 
with VF0 FDAM-3 250.00 

PS-1500 AC Supply 44.95 


Inoue Communications Equipment Corporation 

Distributed Only By 

Varitronics Incorporated 

3835 North 32nd Street • Suite 6 • Phoenix, Arizona 85018 

Phone 602/955-5610 

Dealer inquiries invited 








RTTY Tone 


Donald L. Steinback, W7FLC 
Research Engineer, Sr. 
Lockheed Missiles & Space Co. 
1531 McKinnon Court 
San Jose, California 95130 

Generator 


The RTTY Tone Generator is a unique 
piece of RTTY test equipment. It is capable 
of simulating a variety of Teletype operating 
and QRM modes, since it can deliver all 
possible combinations of the 2125 Hz mark 
and 2975 Hz space audio tones. When not 
serving in the test equipment capacity, it 
functions as a conventional A1 : SK oscillator. 

It may be keyed externally by a contact 
closure such as from a machine keyboard, or 
by a 3.5 volt peak-to-peak square wave 
signal. An internal keying generator provides 
a zero-bias 22 Hz keying signal. The internal 
keying signal allows the unit to be used for 
such things as adjusting TU polar relays and 
is also a great convenience when chasing 
signals thru the local system with an oscillo¬ 
scope. 

The unit is designed around transistors 
and low-cost integrated circuits. It requires 
12 vdc (± 10%) at about 450 mA and 
delivers a maximum audio output in excess 
of minus 10 dbm into 600 ohms. Front- 
panel controls adjust the mark/space ampli¬ 
tude ratio and the output level, and select 
the desired operating mode. 

System operation 

Fig. 1 is a block diagram of the RTTY 
Tone Generator. The mark and space oscilla¬ 
tor outputs are fed thru separate level 
controls to independent gated amplifiers. 
The gated amplifiers stop or amplify their 



respective signal inputs depending on the 
information they receive from the keying 
logic and keying selector circuits. The audio 
signals from the two gated amplifiers are 
combined at the output level adjustment 
potentiometer. The signal from the potentio¬ 
meter wiper is connected to the mark/space 
output jack, J3, The particular combination 
of the mark and space audio tones present at 
the output jack depends on the settings of 
S3 and S4. The following possibilities exist: 

a) Mark signal off, space signal off. 

I 

b) Mark signal on, space signal on. 

c) Mark signal on, space signal off. 

d) Mark signal off, space signal on. 

e) Mark signal keyed on and off, space 
signal off. 

f) Mark signal keyed on and off, space 
signal on. 

g) Mark signal keyed on and off, space 
signal on. 

h) Mark signal on, space signal keyed on and 
off. 

i) Mark signal keyed on and off, space 
signal keyed on and off — mark signal 
present when space signal is absent and 
vice versa. 



I 



1 2 VDC 
H 2 VDC REG 
■3 6 VDC REG 
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Five years ago the First 2K started speaking for itself. The entire amateur world has 
gotten the message. I he BIG, SHARP. CLEAN 2K signals have been passing the 
message oi quality since that day. This is the way an SSB signal should sound. 

Now alter two model changes and as we approach the three thousand mark in the 
2K series, the message is even louder and clearer. Let us help you produce 
that same strong, clean signal that you hear coming in from 21C owners the world 
over. Come in, call, or write for literature describing the superb 2K-3 in detail. 

And then let us work out terms that will lit your budget. 

The 2K-3 (console or desk model) $745.00 


Henry Radio now has representatives in different areas of the United States to simplify ordering for those living 
near one. Or you can order direct and we will ship ... across the street or around the world. Call or write for 
detailed specifications and terms. 

New York area: Cleveland area: Chicago area: 

John Richardt, W2WIY A! Gross, W8PAL Bill Reynolds, K9ZXD 

i --- -__-,- - — 

EASY FINANCING • 10% DOWN OR TRADE-IN DOWN * NO FINANCE CHARGE IF 

PAID IN 90 DAYS • GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. 



CALL DIRECT . . . USE AREA CODE 

11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701 

931 N. Euclid, Anaheim, Calif., 92801 714 772-9200 

Butler, Missouri, 64730 816 679-3127 



"World's largest Distributor of Amateur Radio Equipment" 
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j) Mark signal keyed on and off, space 
signal keyed on and off — mark and 
space signal present and absent simulta¬ 
neously. 

The lamps (DS1 and DS2) indicate the 
state of the two gated amplifiers, hey are 
extinguished when the amplifiers are in the 
'stop' mode, and illuminated when the am¬ 


plifiers are in the ‘amplify’ mode. The 
keying selector switch (S2) connects the 
keying logic input to either the internal 
keying generator or the external keying 
input jack. The power distribution circuits 
provide minus 12 vdc, minus 3.6 vdc regu¬ 
lated, and minus 8.2 vdc regulated to the 
various circuits. 
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NEWEST DELUXE ADDITION TO 
THE SWAN LINE 

SWAN 500 C 


A COMPLETE AMATEUR 
SSB-CW STATION IN ONE 
PORTABLE PACKAGE. 

SWAN CYGNET 


,**k 


V * , * V (Ull , + ( 

^*11 IQd . , 


SSB-CW-AM TRANSCEIVER 
5 BAND 520 WATTS 

HOME STATION-MOBILE-PORTABLE 

AMATEUR NET PRICE 




> - J* *M 




260 WATTS P.E.P. FULL COVERAGE 

AMATEUR NET PRICE $435 


WEi SH1D PREPAID IF CASH ACCOMPANIES ORDER AND OFFER FREE OUR SWB-2 BRIDGE 
$15.95) WITH THE 500C AND OUR SWS-4 (59 951 WITH THE 260. IN STOCK 


SINCE 1 933 


quevent 


PHONE 403 294-0464 

QUEMENT 


fast service 


1000 SO, BASCOM AVE. SAN JOSE, CALIFORNIA 

CALIFORNIA RESIDENTS INCLUDE 5^- SALES TAX 


9 5128 



Oscillator component board, Mark (2125 
khz) on left. 


Circuit description 

The majority of the circuitry is assembled 
on three 3" x 4" homemade component 
boards. The mark and space oscillators are 
contained on one of the boards (CB1), the 
gated amplifiers and lamp drivers on another 
(CB2), and the power distribution and 
keying circuits on the third (CB3). The 
complete RTTY Tone Generator is shown 
schematically in Fig. 2. 

The mark and space oscillators are con¬ 
ventional LC oscillators designed so that 
their operating frequencies are essentially 


independent of transistor case temperature. 
The two inductors (LI and L2) are the usual 
88 mH loading coils. Capacitors Cl thru C6 
are mylar dielectric units having a ± 10% 
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'0' indicates signal absent 
'1' indicates signal present 





Fig.3- Mark and space outputs as functions 
of S3 and S4. 
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ICES 2 METER FM TRANSCEIVERS 
ICE-B 6 METER FM TRANSCEIVERS 


• Operates on 117 VAC - 12 VDC — or 
optional internal NI-CAD battery 

• Self-contained 3" x 5" speaker 

* Military type fiberglass printed circuit 
boards 

• Epoxy painted cabinet 

* Regulated power supply — cannot be 
damaged by reverse polarity 

* May be ordered for either wide or narrow 
band operation at no extra charge 
(wide band supplied unless specified) 


* Small size: 8"w X'3%*h X 9y 2 "d 

• Light weight — Less than 4 Vz lbs. 

• Built in 117 VAC power supply 

* Simply plug in proper power cable to 
charge from 117 VAC to 12 VDC 
operation 

• Transmitter and receiver channels 
individually switchable 

• 3 channels transmit — 3 channels’receive 

* Push-to-tatk operation 

* Transmitter output — 4 watts minimum 


MODEL ICE-2 COMPLETE WITH ONE SET OF CRYSTALS ON 146,94, 117 VAC AND 

12 VDC POWER CABLES, LESS MICROPHONE AND ANTENNA. . . . . . . .$255.00 

MODEL ICE 6 COMPLETE WITH ONE SET OF CRYSTALS ON 52,525. 117 VAC AND 


12 VDC POWER CABLES. LESS MICROPHONE AND ANTENNA. . 285,00 

EXTRA CRYSTALS (TRANSMIT OR RECEIVE) . . ........ ... . . 7,00 

BUILT IN NI-CAD BATTERY AND CHARGER, .... ... 47.00 

MOBILE TYPE MICROPHONE WITH PLUG AND HANGER. 16.00 



INTERNATIONAL COMMUNICATIONS AtMO ELECTRONICS, five. 

BSD7 SPEEDWAY DPIIVE/ SAN AIVTOAIIO, TEXAS 7BS30SSt3 3*31-1311 





















capacitance tolerance. Do not use ceramic 
capacitors in any of the frequency deter¬ 
mining networks - ceramics are both tem¬ 
perature and voltage sensitive. Turns are 
removed from LI and L2 to adjust the 
oscillator frequencies to 2125 Hz and 2975 
!!z respectively. This will be discussed later 
in the final adjustments, i he capacitor 
values specified should resonate with any of 
the available “88 mH” inductors. 

The mark and space gated amplifier and 
lamp driver channels are identical. The mark 
signal from R9 is fed to one input of a 
two-input NAND gate. IC1 is a dual two- 
input NANI) gale. Potentiometer R1 1 biases 
this input (pin 5 of ICl) so that the gate can 
operate as a linear amplifier. The amplified 
mark signal appears at pin 6 of the gate as 
long as pin 3 is at or near minus 3.6 vdc. 
When pin 3 of the gate is at or near ground, 
pin 6 of the gate is esentially connected to 
pin 4 of the gate and the mark signal output 
at pin 6 disappears. The two-input logic gate 
thus provides a convenient means for 
switching (or gating) and amplifying the 
mark signal. The space channel functions in 
exactly the same manner, utilizing the two- 
input gate associated with pins l, 2, and 7 of 
ICl. 

When terminal 6 of CB2 is at or near 
ground potential, the mark signal output 
from ICl is absent. Pin 3 of IC3 will also be 
at or near ground potential and the output 
of IC3 (pin 5) will be at or near minus 3.6 
Vdc. This voltage drives Q3 into conduction, 
extinguishing DSI. The whole procedure is 
reversed when terminal 6 of CB2 is at or 
near minus 3.6 Vdc; the mark signal from 
ICl may be present (depending on the 
setting of R9), the output of 1C3 will be at 
or near ground potential, Q3 will not con¬ 
duct, and DSI will illuminate. The space 
lamp driver channel (IC4, Q4, and DS2) 
functions in exactly the same manner, re¬ 
sponding to keying signals at terminal 5 of 
CB2. IC3 and IC4 are buffer amplifiers. 
Their sole function is to isolate the lamp 
driver circuits from the keying signals and 
assure complete switching of Q3 and Q4. 

IC2 conditions the keying signal applied 
to terminal 14 of CB3. When the keying 
signal is at or near ground potential, terminal 
17 of CB3 is at or near minus 3.6 vdc and 
terminal ! 6 is at or near ground potential. 
Conversely, when the keying input at ter¬ 
minal 14 is at or near minus 3.6 vdc (or open 
circuited), terminal 17 is at or near ground 
potential and terminal 16 is at or near minus 


Incentive Licensing 
Is Here! 



Brush up - Tone up - Shape up 

with AMECO Technical Books 
and code practice records. 

EASY TO UNDERSTAND BOOKS 

# 16 01 Advanced class license guide . 50 

# 17 01 Extra class license guide .. 75 

Radio amateur theory course. Latest edition 

is ideal for brushing up. 

£102-01 (over 300 pages) ... 3.95 


THE FASTEST AND SIMPLEST WAY 
TO INCREASE CODE SPEED . . . 
AMECO CODE PRACTICE RECORDS 

(331/3 RPM) 

#104-33 Contains material to increase 

code speed from 13 wpm to 22 wpm .. .3.95 

# 106-33 19 to 24 wpm supplement 

to above .. . 3.95 


AND FOR THOSE OF YOU 
WHO ARE A BIT RUSTY 

#103-33 Contains material for 8 to 18 wpm 
#105-33 supplement to above . 


3.95 

.3.95 


AT LEADING 
HAM DISTRIBUTORS 



DIVISION OF AEROTRON, INC 

P. O. BOX 6527 * RALEIGH N. C. 27608 
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3.6 vdc. 1C2 is a dual iwo-input gate 
operating as two inverters. Only one inverter 
is required lo form the complementary 
outputs at terminals 16 and 17, but two are 
used lo provide complete standardization of 
the keying signal. 

One of the keying outputs is connected 
to terminal 15 and brought out to the front 
panel for use as an oscilloscope synchro¬ 
nizing signal. 1 he keying mode switches (S3 
and S4> select either of the two keying 
outputs, minus 3.6 vdc, or ground, and route 
the selected levels to the keying inputs of 
CB2. Fig. 3 shows the presence or absence of 
the mark and space outputs with all possible 
keying/S3 and S4 combinations. 

A third dual two-input gate (ICS) is 
connected as an astable multivibrator that 
forms the time-base for the internal keying 
signal. One of the primary requirements of 
the internal keying signal is that both halves 
of the cycle be of exactly the same time 
duration. If both sections of the gate were 
identical, if Cll and C12 were identical, if 
R18 and R19 were identical, and if the 
multivibrator were not connected to an 
external load, its output would be time- 
symmetrical and therefore suitable as the 
zero-bias internal keying signal. None of 
these ‘'if 1 ' conditions are readily met in 
practice. There is, however, a simple solution 
to the problem, as we shall see. 

1C6 is a JK flip-flop. Connected as shown, 
its output (pin 7 in this case) changes state 
each time the input (pin 2 ) switches from 0 
to minus 3.6 vdc. When the input switches 
back to 0 from minus 3.6 vdc, the flip-flop 
does not change state. Bear in mind that 0 
and minus 3.6 vdc are only nominal values 
and that ?he flip-flop senses only HI (posi- 



Amplifier and lamp driver component board. 
The four large capacitors could be replaced 
with disc ceramics. 


tive) to LO 4 less positive) transitions of the 
input signal. In each complete cycle of the 
multivibrator output, there is only one 111 to 
LO transition. When the multivibrator out¬ 
put is connected to the flip-flop input, the 
flip-flop output changes state once for every 
complete cycle of the multivibrator output. 
The time duration of each half cycle of the 
tlip-fiop output is equal to the time duration 
of one complete cycle of the multivibrator 
output. If the flip-flop output is used as the 
internal keying signal, then the internal 
keying signal is time-symmetrical regardless 
of how unsymmetricai the multivibrator 
output is. This is illustrated graphically in 
Fig. 4. The multivibrator must operate at 44 
Hz to provide 22 Hz at the flip-flop output. 

o W- - TWO CYCLES — *i 

MULTIVIBRATOR 

OUTPUT 

-3 6 - 


FLIP-FLOP 

OUTPt/T 


r* -ONE CYCLE- H 

Fig.4 + Output of flip-flop, 

The internal 22 Hz zero-bias keying signal 
from the output of IC 6 is connected to 
switch S2. S2 selects either the internal or 
external keying signal and applies it to the 
keying logic input. Referring to Fig. 3, the 
internal keying signal has the same effect as 
alternately opening and grounding the 
keying input. When the internal keying 
signal is at or near zero volts, the “keying 
input grounded” columns apply. When the 
internal keying signal is at or near minus 3.6 
vdc, the “keying input open” columns 
apply. 

The minus 8.2 vdc and minus 3,6 vdc 
sources are derived from the 12 vdc ± 10 % 
input by conventional shunt zener diode 
regulators. Use the resistor and zener diode 
values and tolerances specified in the parts 
list. 

Integrated circuit data 

The integrated circuits I used are manu¬ 
factured by Fairchild Semiconductor, 313 
Fairchild Drive, Mountain View, California 
94040, and are available through their 
distributors. At the time of this writing, the 
U8A991428 Medium Power Dual Two Input 
Gate (TCI, IC2, and IC5) costs 80c, the 
U8A990028 Medium Power Buffer (1C3 and 
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Power distribution board. 


IC4) costs 80c, and the U8A992328 Medium 
Power JK Flip-Flop (IC6) costs $1.50. All 
prices are for quantities of 1 to 99. 

These particular I(Ts are in an epoxy 
package about the size of a JEDEC TO-5 
transistor case. Eight leads spaced on a 
0 .200” diameter circle protrude from the 
bottom of the package. There is a flat spot 
on the outer circumference of the 
unit - this flat spot is adjacent to pin 8. The 
remaining pins are numbered counter¬ 
clockwise looking at the top of the package. 
The ICs are designed for a 3.6 vdc ±10% 
supply (pin 8 positive, pin 4 negative). The 
manufacturer lists their operating tempera¬ 
ture range as 15 to 55 degrees C. 

Component boards 

Each of the three comDonent boards is 
made from a 3” x 4” x 3/32” piece of micarta 

or phenolic. Brass eyelets 0.087” O. D. x 1/8” 
long are used for tie points. 



Fig-5, Temperature effects frequency# 
strangely enough- 
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TV CAMERA 
PRICE 
BARRIER 

BROKEN!!!! SAVE OVER & 36 22 !! 

BUILD-1T-YOURSELF SOLib-STATE 
V] PI CON TV CAMERA KIT. 

. • 400 lirw rcsolgt sen, 

• Automatic light circuit* 
• Video £ RF outputs. 

* Sfrait^i I- forward, lime* 
tested circuitry, 

No modifications required cr 

TV receive 

Complete with easy-to-follow manual* 

• Fully gutytnfeed-Ready for immediate 
shipment postage paid anywhere in the 

l CtnadcL 

*This some XX-1A camera kit sold for $149.50 last yecrl However, due 
to improved manufacturing techniques and volume sales we have been 
□ Lie to make significant cuts in me cast of the kit. This new price of 
5H6.95 is only foe 73 Magazine readers erdering direct from mis ad 
and for customers ordering within 2 weeks after -recei v in g c catalog. 

Need a vi dican also? We've cut the cost of this item toe. Formerly 
539.95, now available to ' act-now* 1 customers for 536,00. 

PHONE IN YOUR ORDER NOW CALLS ACCEPTED DAY AND NIGHT. 

Like OfOre details? Send for FREE catalog of kits, pl^is, modules, etc* 



NEW PRICE: 


Area code 

402 


ATV RESEARCH 


Pli. ft 
987-3771 


13TH & BROADWAY, NORTH DAKOTA CITY, NEBR. 68731 



COMPRESSOR-PREAMP 


MODEL ACP-1 KIT.$18.50 

30 db compression range ■ Low-noise 
FET input stage ■ 5-transistor and 1- 
diode circuit ■ Adjustable input and 
output levels ■ Printed circuit construc¬ 
tion with easy-to-follow instructions ■ 3- 
way jacks for PTT operation ■ Easily 
installed in mike tine 

Other Kits 

Audio Amplifiers ■ Power Supplies ■ Test 
Equipment ■ Treasure Locators ■ and 
many others 


FREE Data sheets with circuit description, diagram, 
and specifications for aft kits . 



CARINGELLA ELECTRONICS, fnc. 

P.O. Box 327 m Upland, California 91786 
Phone 714-985-1540 
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The brass eyelets are inserted into all of 
the No. 43 holes in the component boards 
from the component side. Make certain the 
eyelets are pushed all the way into the 
board, so that the eyelet head is against the 
surface of the board. Turn the component 
board over, lay it on a piece of wood and 
funnel out each of the protruding eyelet 
'barrels’ with a few gentle taps of a hammer 
on a 3/8” center punch. I used GC Elec¬ 
tronics No. 7251 eyelets and a 3/8" punch 
identified as ‘PROTO 41*. 

All wiring is done on the back of the 
component boards in point-to-point fashion 
with No. 22 AWG tinned bus-bar wire. Insert 
the wires through the eyelets and bend the 
ends of each wire over on the component 
side of the board to hold the wire in place. 
Clip each wire next to the eyelets on the 
component side. Insert the components and 
solder each eyelet from the wiring side. 
Clipping off the excess component leads 
completes the component board wiring. The 
leads of all the semiconductor components 
should be heat sinked during the soldering 
operation. 

Checkout and Adjustments 

After the construction phase is complete, 
two pairs of electrical adjustments are re¬ 
quired to place the unit in service: 

a) Rll and R12 must be set so that the 
gates operate as amplifiers. 

b) LI and L2 must be adjusted (turns 
removed) to set the exact mark and space 
operating frequencies. 

Connect a 600 ohm (nominal) load and 
oscilloscope to J3 and set Rll and R12 (on 



CB2) to the approximate center of their 
range. Apply power to the unit and check 
the minus 3.6 and minus 8.2 voltage levels. 
Set the mark and space amplitude controls 
(R9 and RIO) to about mid-range and the 
af output level control (R15) fully clock¬ 
wise. 

Place the mark keying selector switch 
(S4) to "on" and the space keying selector 
switch (S3) to “off". DS1 should be illumi¬ 
nated and DS2 extinguished. Set the mark 
amplifier bias by adjusting Rll for maxi¬ 
mum amplitude of the mark signal as dis¬ 
played on the oscilloscope. Maximum ampli- 
tude and minimum distortion occur 
simultaneously. 

Place the mark keying selector switch to 
"off” and the space keying selector switch 
to "on”. DS1 should be extinguished and 
DS2 illuminated. Adjust R12 for maximum 
space signal amplitude as observed on the 
oscilloscope. 

Set the internal/external keying switch 
(S2) to “external". Key the unit at J1 or J4 
and check each of the possible keying 
combinations listed in Fig. 3. The responses 
of DS1 and DS2 should follow the signal 
output. Place S2 to “internal" and observe 
that the internal keying signal keys the unit 
at about a 22 Hz rate. The synch output 
signal at J2 should be a 22 Hz square wave at 
this time. This frequency has no particular 
significance other than being at about the 
same rate as the keying frequency of a 60 
speed machine. If it is too far off, bring it in 
by changing the value of R18. Bear in mind 
that each different set of components will 
have its own frequency vs. R18 charac¬ 
teristics. 

Because of the capacitor and inductor 
tolerances, it is extremely unlikely that the 
mark and space frequencies will be correct. 

he frequencies will probably be too low, 
but can be set to within a few cycles by 
removing turns from LI and L2. Go easy 
here — it’s a lot easier to keep on removing 
turns than it is to start adding them back. 
The frequencies may either be compared 
with an accurate audio (or AFSK) oscillator 
or measured with a frequency counter. The 
mark signal should be at 2125 Hz and the 
space signal at 2975 Hz. Soldering iron heat 
conducted to Cl, C2, C4, or C5 will affect 
the oscillator frequencies. Frequency meas¬ 
urements should be made only after the 
capacitor temperatures have stabilized. 


Component boards 1 and 2 are located as 
shown. The third board is mounted on the 
other end of the chassis, opposite CB2* 
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Stephen J. Popp, WQKKA/7 
Chief Engineer KIVA—TV 
Yuma, Arizona 85364 


General Purpose 

Good-Bad Transistor Checker 


A good-bad test on a transistor can be de¬ 
vised on the basis of simple checks which can 
reveal the existance of a short or open con¬ 
dition between elements. 

AM ohm meter reads resistance of a sub¬ 
stance by applying a small voltage across the 
material. If the resistance is slow, the applied 
voltage can force a relatively high amount of 
current through the unit. The meter indicates 
the amount of current on the scale which is 
calibrated in ohms. 

The instrument will bias the transistor in 
both directions. If forward bias occurs, large 
current flows indicating the resistance is low. 
Reverse bias will indicate at least a ratio of 
20 to 1, if the transistor is normal. If a tran¬ 
sistor does not respond as described, it may 
be considered defective. However, weak units, 
or those with leakage between elements, 
might respond satisfactorily. This test is 
basic and only intended to indicate whether 
the transistor is completely inoperative. Bet¬ 
ter quality checks are possible with a number 
of commercial testers on the market. 

Make sure all checks with Hie tester de¬ 
scribed are made with the ohm meter set to 
the highest resistance range which gives a con¬ 
venient reading. Certain types of transistors 


that are not classed as general purpose may 
be damaged by the voltage from the ohm- 
meter. 

The purpose of the tester described in this 
article is to simplify as well as speed the test 
in a comfortable and stable position. Whether 
the transistor is PNP or NPN, simply plug in 
the unit, connect theohmmeterto the banana 
jacks input, set the meter to the highest range 
that will give the convenient reading, set sw2 
to the test position (position 1) to - zero the 
meter. Then make transistor checks for E-B 
in No-2 position, E-C in 3 position, B-C 4 
position and No. 5 for diodes, with the diode 
in the diode jack, of course. 

In the diode position, it is also possible to 
check condensers for open-short. If it is de¬ 
sired to check components in circuit and if 
conditions warrant it (one end of component 
disconnected), simply run a pair of test leads 
with alligator clips at the diode jacks, leave 
switch 2 in diode, position and use reversing 
switch 1 to test forward and reverse currents. 

Or if desirable, the No. 6 position can be 
used to run a pair of test leads directly, or 
perhaps another set of jacks to hook up the 
test leads. 

... WQKKA/7 


5W1 



TRANSISTOR 

SOCKET 



5W2 POSH 1 = METER SHORT j\ CHECK 
t- E/B 
3- E/ C 

4 = 6/ C 

5 - DIODE CK 
6- BLANK 


Jl A/ B - BANN CHASSIS 
J2A/B= BANN CHASSIS OR 
SIMILAR TYPE 


-OJ2A 

DIODE CHECK 
O J2 0 


SWI= DPQT CUTLER 
MS 35059-23 
(QN-NONE-GN) 


_ 

SW2 


SW2* 2-6 POSITION 

CENTRALAB WITH $W ASS8LY 
MINIATURE rotary 
PA 2 AND PA 300 


ALL MOUNTED IN Ml NIB 1* 

2 TO 4 IN * 4 OR 6 IN 

SW2 POSITIONS MARKED 
WITH DECALS OR LABELERS 


SOCKET- SUBMINIATURE 

4 P ELCO BC38C OR 
3P ELCO 7 99BC 
{WITH MTG. RING) 


Fig. J. Schematic diagram of the general purpose, Mark 1 transistor checker. 
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William S. Gardner, W4U0Y 

106 Castle Road 

Mary Ester, Florida 325 69 



Compact 


Two-Meter 


Transmitter 


Why must home-brew 2 meter gear 
always look like a breadboard project? Is it 
really necessary to rearrange your entire 
station and break out a vtvm and vswr bridge 
in order to get it on the air? 'he answer, of 
course, is that VHF gear can often be built 
just as compact and with all the control 
circuits of HF rigs - without the final 
serving double duty as a multiplier. 

You may make a few isolated QSO’s with 
your nano-watt, super flea powered special, 
but don’t try to sign into a net with it — not 
even a local net like our MARS club here in 
Northwest Florida. You’ll end up answering 
the roll, then sitting back and reading the 
mail until sign-orf time. This doesn’t mean 
you have to melt down all the TV antennas 
in your neighborhood. It does mean you 
need a respectable 7 to 10 watts with good 
modulation, and a way to check both 
without someone warning you that you’re 
splattering all over the band. 

Having gone this far, why build it on an 
open chassis? Why not a small, compact, 
attractive transmitter with a front panel, 
push-to-talk control circuits and selectable 
metering which may be tuned and loaded 
without once having to tip it up on end to 
get a vtvm probe on that doubler grid? 

This small (5” x 6” x6”) rig was built 
mostly out of junk-box parts and has re¬ 
ceived excellent reports on the air. It has a 
measured output of 7 watts with about 85% 
modulation, and most important of all, has 
caused my TVI complaints to drop to zero. 
In net operation, it has about the same 
power level as most of the small commercial 
models, enabling you to sign in without 
apologizing. It may be tuned and loaded 
from the front pane! and put on the air after 
a few minutes’ warm-up. 

Circuit Description 

The transmitter is self-contained, except 
for power supply. A small illuminated type 



W4UQY has made a neat package, 

“S” meter monitors doubler grid, P. A. grid 
and relative power. The push-to-talk relay 
applies voltage to the oscillator plate, multi¬ 
plier plates and P, A. screen. It also removes 
ground from the first audio amplifier in the 
receive mode. A front panel slide switch 
removes P. A. screen voltage during prelimi¬ 
nary tune-up to prevent damage to the 
2E26. 

The oscillator is a conventional Colpitts 
which may be either excited with an 8 mhz 
crystal or driven with an external VFO. The 
oscillator plate is tuned to 24 mhz and 
contains a fixed 10 pf capacitor to prevent 
peaking on the wrong harmonic. 

The first half of a 12AV7 triples to 72 
mhz and also contains fixed capacitance to 
keep it in the proper harmonic range. If the 
coil data supplied is followed closely, the 
tuning will be straight-forward and all of the 
tuned circuits will only peak on the proper 
harmonic. The second half of the i 2AV7 
doubles to i 44 mhz and drives the 2K26. 

When properly neutralized, the 2E26 
offers a low impedance load to the I 2AV7. 
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I2AV7 


50 i(2AV7 001 


200 K 


RFC4 


SW2 JRFC5 


RFC! 


I00K 


150K 


•+ O-1 3 

7 deon> 


12 K 

WVO + 300 V 


4T0K 


GAOS 


I2AX7 


470K 


+ 300V 


30 UF 


AUDIO output 

TRANSFORMER 
I0K TO 8A 5* 
(STANCOR A-3831 ) 


12 AX7 


Fig. 1. The complete schematic of the 2 
meter transmitter. 


6A03 


I2AV7 


I2AX7 


The driving voltage is tappec down on the 
driver tank coil to provide a proper match. It 
was found, experimentally, that a point % 
turn from the ground end of L3 provided 
the proper amount of drive. 

The audio section uses a 12 A X 7 A and 
offers a good match to most of the hand¬ 
held crystal or ceramic microphones. I used 
choke modulation because 1 later plan to 
build a small companion receiver. By using 
an audio output transformer for the modula¬ 
tion choke, the audio section of the trans¬ 
mitter will also serve as the audio amplifier 
and output section of the receiver. For the 
present, the 8 ohm winding of the trans¬ 
former is left open. At 85% modulation the 
voltage drop across R1 just exceeds the 
firing point of an NE-2, so the bulb was 
panel mounted for a visual check of modula¬ 
tion. During operation the microphone gain 
is advanced until the NE-2 just flickers on 
voice peaks for a safe modulation level. 
Construction 

The main chassis is a 6” x 5” x 2” U 
shaped piece of aluminum. The front panel 


is the cover from a 5" x 4” Mini-box cut to 
shape. A 3” x 4" aluminum shield is 
mounted between the 12AV7 and the 2E26. 
The top, back and sides were covered with 
perforated cane-metal aluminum (not 
shown). 

Under the chassis, the three coils are 
mounted at right angles to each other and 
the three tuning capacitors are mounted in 
line across the front edge. The microphone 
jack, microphone gain pot, and power plug 
are mounted on the rear. The receiver 
antenna connection is also rear mounted. 
The push-to-talk relay was scrounged from 
an old surplus computer chassis, along with 
the small 24 volt transformer to power it. 
Any 4-pole double-throw relay would have 
served just as well and could be powered 
from a divider across B+. (This, however, 
would result in B+ appearing on the micro¬ 
phone switch when the transmitter is un¬ 
keyed.) A rigidly mounted, preferably silver- 
plated coil should be used for the output 
tank coil -- the other coils were wound from 
No. 16 AWG nyclad copper wire. 
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Top view of the 2 meter transmitter. 


Tune-up and operation 

After the wiring has been completed and 
checked, plug in only the 2E26 and apply 
power. The first step will be to neutralize 
the 2E26. With the meter switch in position 
2 (P. A. grid), set the doubler tuning capac¬ 
itor (c3) to about half range. Turn the P. A. 
screen switch on. With the microphone in 
one hand and the other hand on the P. A. 
tuning capacitor, key the microphone and 
quickly rotate the P. A. plate tuning capac¬ 
itor through its entire tuning range. Do not 
keep the mike keyed for longer than 2 or 3 
seconds or the 2E26 may be damaged. If 
there is a flicker of grid current while 
swinging the capacitor (it is almost certain 
there will be on the first try), change the 
setting of the neutralizing capacitor slightly 
and try again. When properly neutralized, 
the 2E26 will show no grid current at any 
setting of C3 or C4. 

After the 2E26 has been neutralized, 
remove power, turn the P. A. screen switch 
off and plug in the other tubes. With the 
meter switch in position 1 (doubler grid) 
peal Cl and C2. The meter in this position 
has a full scale deflection of approximately 
200 volts, so you should get at least half 
scale deflection. Cl and C2 should also be 
peaked as quickly as possible, since both 
halves of the 12AV7 depend largely on grid 
leak bias for protection. Both plates will 
show color rapidly with the transmitter 
keyed and the two capacitors not peaked. 


T) 

600 VCT r 200MA 



IN54T 



urn 


rz 

£8V,1O0MA 



* 

I rejgH 

Fig. 2. Power supply diagram. 


Next, place the meter switch in position 2 
and peak C3. (After the set is loaded you 
will have to come back and re-peak C3 to a 
slightly lower capacity setting.) After the 
P. A. grid has been peaked, turn the P. A. 
screen switch on and put the meter switch in 
position 3 (relative power). Connect a G. E. 
No. 46 (blue bead) light bulb to the antenna 
jack for a dummy load, key the mike and 
peak C4 and C5. As you peak C5 the light 
bulb should glow with a 'brilliant white light. 
Turn the meter switch back to position 2 
and re-peak C3. The rf section is now tuned 
and loaded. 


While talking in normal tones into the 
microphone, advance the microphone gain 
control until the audio light on the front 



Bottom view. 
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panel just flickers on voice peaks. The 
dummy bulb should show an appreciable 
increase in brilliance when you talk into the 
microphone. To load into an antenna, 
simply peak C4 and C5 with the meter 
switch in position 3. 

. . . W4UOY 

Parts data 

Rfcl - 1 raH 

Rfc2 — Ohmite 2-50. 

Rfc3 — Ohmite 2-144. 

Rfc4 - Ohmite 2-144. 

Rfc5 - 22 turns No. 24 CW on l / 4 ” d. 

LI — MVi turns No. 16, Vi” d. (B&W) 

L2 - 5 turns No. 16, W d. 7/8” long. 

L3 - 3 turns No. 16, W" d. 14” 1. tapped 
from ground end. 

L4 — 4 turns No. 1 6 , tapped 1 turn from ant. 
end. 

Cl — APC50 with all but 8 plates removed. 
C3,4 — APC25 with all but 4 plates removed. 
C5 - APC50. 

A Simple CW VOX for 
Cathode Keyed Transmitters 

After sending in my application for Navy 
MARS, I was left with a juicy problem. Since 
I didn't have any SSB gear, I was stuck on 
CW. That meant I had to modify a little CW 
rig for full break-in traffic handling. 

After ti ying everything in the book, along 
with some things which aren't in the book, 
I came up with the following circuit. 

This little job can transfer your antenna 
either at fast keying speeds for traffic hand¬ 
ling, or you can set the delay for those long 
rag-chews with the Novice down the block. 
D1 isolates the VOX from the transmitter 
keying circuit. R1 determines delay time. 



There is a setting of R1 which keeps the 
relay closed. If you don't like to fool with 
critical settings of Rl, add a resistor to 
gro und. 

Because of differences in key voltage and 
relay characteristics, you may have to change 
the value of Cl to get the delay which suits 
you best. And, you won’t even have to send 
BK. . .That first dot is always on time! 

Elmo M. Moist, Jr., K8QKT 


THE BEST 

2 METER 

CONVERTER 



Model 407 

$ 34,95 

ppd. 





144*146 MHz in, 28-30 MHz out 

or 146-148 MHi with a second crystal 

Available at $3,95 each. 

A foil description of this fantastic converter 
would fill this page, but you can take our ward 
for it I,or those uf hundreds of satisfied users j 
that it’s the best. The reason is simple-—we use 
three RCA dual gate MOSKETs, one bipolar, and 
S diodes in the best circuit ever. Still not con¬ 
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic. 

Can't wait ? Then send us a postal money order 
for 884,95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices I as listed in our catalog* 

*New York City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H* 196-23 Jamaica Ave, t Hollis* N,Y* 11423 



Built to Operate 
Dependably With 
Plenty of Reserve 


Listen for the hundreds of 


• Dependable Operation 

• Rugged Eimac 3-1 0002 

* Instant Transmit * ALC 

* Fast Band Switching 

• Easy Load and Tyne 

* Real Signal impact 

BTI LK-2000 ...For 

maximum legal amateur 
input . . * SSB, CW, RTTY. 
Price . . , . $79500 


LK-20OO linear* now on the 
air and judge for yourself. 
Write tor tree illustrated 
brochure or send $1,00 for 
technical and instruction 
manual. 


BTI LK-2000HD ... 

For heavy duty applica¬ 
tions such as MARS, high 
power RTTY and SSB, 
Price . - * * $89500 


BTI AMATEUR DIVISION 

Hafstrom Technical Products 

4616 Santa Fe, San Diego, Ca* 92109 
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Andrew J. Borsa, WA1FRJ 

43 Burtt Street 

Lowe/I, Massachusetts 0I85I 


Measuring f of 

Surplus Transistors 


The usual procedure for determining the 
rf capabilities of unmarked transistors in* 
volves plugging the units into a standard 
oscillator circuit and then playing with 
circuit values until oscillations start or the 
experimenter’s patience gives out. For¬ 
tunately, there are simpler and more ac¬ 
curate methods of judging a transistor’s 
capabilities. This article will be concerned 
with the measurement of a transistor’s cur¬ 
rent gain - bandwidth product, usually 
referred to as its ft. This is the frequency at 
which the common emitter current gain has 
decreased to a value of unity. This is also 
one of the most useful parameters to know 
since a transistor can be operated as an 
amplifier or oscillator up to and even 
beyond its ft. A simple and practical test 
circuit will be presented and the theory 
behind its operation will be discussed. 

The most common method of deter¬ 
mining the ft involves measuring the high 
frequency current gain, hfe, at a point which 
lies above the beta cut off frequency, fB. 
Beta, or B, usually refers to the low fre¬ 
quency current gain. A simple graph will 
help illustrate the meanings of the above 
parameters. Fig. 1 shows what the plot of a 
uhf transistor’s current gain versus frequency 
might look like. The definition of fB is the 
frequency at which the common emitter 
current gain is down 3 db from its low 
frequency value (see point A). In this ex¬ 
ample it equals 10 mhz. At twice fB and 
higher, the current gain falls off at a rate of 
6 db per octave or 20 db per decade of 
frequency. Finally, at a frequency ft, the 
current gain has reached a value of unity or 
0 db (see point C). In this example ft equals 


1000 mhz. This -6 db per octave slope has 
the property that the product of the current 
gain and the frequency at any point on the 
slope equals ft. For instance, at a frequency 

of 100 mhz, hfe equals 10 and the product 
of the two equals 1000 mhz (see point B). 
This is the measurement we shall have to 
perform on our unmarked transistor to get a 
fii m idea of its high frequency potentials. 

Before proceeding into a description of 
the test circuit, we must define hfe: it is the 
small signal (linear) current transfer ratio 
from base to collecter with the collecter and 
emitter short-circuited and the base open- 
circuited (for ac current only). This condi¬ 
tion can be represented by the circuit shown 
in Fig, 2 where biasing circuitry is omitted. 
The output current is measured by the 
ammeter Ic, which also presents a short 
circuit load to the collecter. The open circuit 
at the base can be represented by a current 
source Is at a frequency fs, which, theoreti¬ 
cally, has infinite output impedance. The 



Fig. 1, Typical plot of transistor current 

* 

gain versus frequency. 
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Fig, 2. IdeaMEed test circuit for measuring 

hfe of a common emitter stage, 

base current is monitored by another 
ammeter labeled lb. Since the emitter is 
already at ground potential the circuit satis¬ 
fies all the requirements imposed on the 
measurement. It is not, however, very practi¬ 
cal since it requires milli- and microammeters 
capable of measuring currents at a few tens 
of megahertz. 

A practical approximation to the above is 
the circuit shown in Fig. 3. I have designed 
this particular circuit to sort my personal 
stock of unmarked goodies into useful 
regions of frequency. The 10k resistor in the 
base acts as part of the bias network and also 
transforms the input voltage vi into a current 
to drive the base of the transistor-undertest. 
This resistor makes a fairly decent current 
source if the transistor input resistance is 
under Ik ohm. This is a reasonable condition 
at the dc emitter current level and the 
frequencies of interest here. The 51 ohm 
resistor provides a termination for the signal 
generator used as a source. In the collecter 
circuit the 68 microhenry choke acts to pass 
dc current and block ac current. The ac 
collecter current is almost completely ab¬ 
sorbed by the 51 ohm resistor used to 
approximate the short circuit load. The load 
resistor converts this output current into a 
small voltage which can be measured with an 
rf millivolt meter. 

Thus the measurement boils down to 
measuring vo and vi and then plugging the 
values into the following equation: 

equation: hfe = 200 x-^2. 

v* 

l 

The factor 200 represents the conversion 
factor between the voltage gain and the 
current gain of the circuit. This constant is 
equal to Rs/RL and was made to be con¬ 
venient while satisfying the other require¬ 
ments. ft is found by multiplying hfe times 
the frequency of measurement. It can be 
seen that the voltage gain will be much less 
than one hence the need for a millivolt- 
meter. 

There are a few precautions which must 
be observed in order to use the circuit 


successfully. The input voltage should be 
adjusted such that the output is in the range 
of i 0 to 50 millivolts rms, preferably closer 
to 10 millivolts. This will insure that the 
transistor is operating under small signal, or 
linear, conditions. The frequencies used 
should be limited to the range of about 5 to 
30 mhz. The hfe should be measured at a 
couple of frequencies and the results ex¬ 
amined to insure that the final measurement 
is being performed on the 6 db per octave 
slope. The voltmeter ground clip should be 
attached close to the point of measurement. 
The supply voltage should be positive for 
npn and negative for pnp transistors. Hither 
silicon or germanium types can be tested in 
the circuit. 

With a 1 2-volt supply the collecter cur¬ 
rent will be about 4.5 ma and the collecter 
to emitter voltage will be about 9 volts. The 
collector current can be changed at will by 
decreasing the value of the 680 ohm emitter 
resistor for a larger current and increasing it 
for a smaller current. You may want to 
characterize a transistor at a number of 
emitter currents since this has a direct effect 
on the ft. Starting at low currents, ft 
increases with increasing emitter current. A 
region will be reached (usually a fairly high 
current) where the ft will begin to decrease. 
The operating point in this circuit was 
chosen such that it will fill most require¬ 
ments. 

The circuit layout should be as tight as 
possible. Special care should be taken to 
keep the leads in the bypass and coupling 
capacitors as close to zero length as possible. 
A transistor socket should be used for 
convenience in testing large numbers of 
transistors. A copper clad board would be 
ideal as the bypass caps can be soldered 
directly to the ground plane. Standoff ter- 

4 \t VDC FOR NPrt 



Fig. 3. A practical test circuit tor measuring 
hfe. 
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DUAL C ATE MOSFET 
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to 300 MHz. $23.95 ppd. 
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to 450 MHz. S31.95 ppd. 

• Available from 5 MHi. to 450 MHz. Bandwidth Is 
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• Voltage gain 30 to 40 DB depending on frequency, 

• Two Duet Gate MOSFET amplifier stages with each 
having a tuned Input and tuned output. Each Dual 
Gate MOSFET Is actually an Integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes, 

• Exceptionally low noise (2.5 DB at I75 MHi.) ( great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high Impedance AGO or 
manual gain control If needed, 

• Type BNC input and output receptacles for minimum 
loss at UHF. Standard impedance is SQ-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full wave UHF diodes protect Input transistor* 

• Operates on 6 to 16 volts DC t 5 to IS Ma. 

New York City and State residents add local safes tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


minals can be used at the measurement 
points for easy access with the voltmeter. 

Most experimenters own or have access to 
signal generators for use as a source of rf. An 
rf millivoltmeter can be scrounged some¬ 
where with enough searching, or a simple one 
can be built if you can find a signal 
generator with an accurate attenuator to 
calibrate it with. My own voltmeter is 
homebrew using a couple of crystal diodes 
and a dc amplifier using FETs and tran¬ 
sistors. Lowest range is 10 millivolts full 
scale. 1 find an instrument of this sort 
indispensable when working with solid state 
rf circuits. 

No article about test equipment or set¬ 
ups is complete without some comments on 
accuracy of measurements. Some tests were 
conducted with transistors having known 
ft's. The results indicate that the readings 
will be about 5 to 25 percent low. This error 
can be attributed to the imperfect current 
source and short circuit load used. To make 
the readings more accurate would require 
either more sensitive meters or a more 
complex circuit requiring adjustments for 
each measurement. This set-up fills the bill 
for making quick tests on a bunch of bargain 
basement transistors. For instance, one of 
the IBM boards in my junk box yielded a 
dozen germanium transistors with ft’s in the 
range of 300 :o 400 mhz. In my opinion this 
piece of information was well worth the time 

it took to build this test circuit. 

. . . WA1FRJ 


SEVENTY-THREE picks up 
65,000 sensitive responses monthly. 
Why don't you generate some exces¬ 
sive noise with your ad here. 
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Jim Ashe. WIEZT 


Skylines for 160 , 

Made Simpler 


About a year ago the vaiue of 160 meters 
as a ham band was much less than now. The 
regulations were too confining. New regula¬ 
tions. although complex, offer much more 
opportunity for local ragchewing, and some 
adventurous amateurs may be working trans¬ 
oceanic DX even as you sit reading this. 

Your on-the-air competition on 160 will 
be far less than on 80, the propagation much 
steadier than on 20. Effective ranges are 
typically several tens or a few hundreds of 
miles. And at 160’s low frequencies you can 
get by with inexpensive surplus transistors to 
try out those transmitter ideas. 160 is worth 
some of your time and money now. 

There’s a bit of history on 160, too. It is 
on the dividing line between two very differ¬ 
ent kinds of radio. Now it’s at the bottom 
of the amateur spectrum, but there is a time 
in some men's memories when it was at the 
top. Communications engineers once he- 
lieved you used long waves for long range 
communications, since nobody understood 
how short waves could get over the horizon. 

The general thinking then was that the 
high frequencies had a low practical utility, 
and the amateurs wound up with a huge 
chunk of radio spectrum nobody else want¬ 
ed. Many interesting records date from that 
time for the hams soon discovered the real 
potentialities of short-wave propagation. 

Now we understand the differences be¬ 
tween ground-wave and sky-wave propaga¬ 
tion. We know why the ionosphere is re¬ 
sponsible for sky-wave propagation, since its 
effects cannot be ignored by anybody and 
are very important for the DX that interests 
many amateurs. And we have a band where 
the special advantages of ground-wave propa¬ 
gation can be applied and enjoyed. 

Ground-wave is made to order for local 
rag-chewing. Saving the higher-frequency 
bands for DX, we can easily build simple an¬ 
tennas optimized for 160 meter vertically 
polarized radiation. In a way this is making 


a virtue of necessity, but we can come back 
to that point later. First we should discuss 
the FCC's complex frequency and power 
assignments, and review some facts about 
160 meter propagation. 

Eight Pieces of Pie 

When you tune your receiver across 1.8 
to 2.0 MHz you will hear a variety of sharp 
regular beats, quite evidently for some pur¬ 
pose other than communication. These 
sounds first appeared on 160 during WW2, 
when a tremendous need was developing for 
some fast, reliable, and accurate method of 
navigation. Ship and airplane navigators ob¬ 
serve the beats in pairs on an oscilloscope¬ 
like indicator. Then, using the resulting time 
measurements and special navigation tables, 
they quickly locate their vessels with an acc¬ 
uracy of a thousand feet or so. This service 
was very useful during the war. and has had 
a great commercial value since. 

i he system is called “‘loran," coined from 
‘‘long-range navigation.’’ Various engineer¬ 
ing necessities plonked this service into the 
amateur 160 meter band, where it has stayed 
to the annoyance of many hams. With the 
loran usage receiving first priority and the 
hams reduced to low powers in the face of 
kilowatt pulse interference, 160 meters has 
become a less-than-popular band for amateur 
communications. 

But navigation technology has been de¬ 
veloping, and with the advent of new naviga¬ 
tional space satellites, UHF beacon sys¬ 
tems, inertial navigation, and computeriza¬ 
tion (which saves time and improves accu¬ 
racy) the loran services have lost importance 
over the past ten or twenty years. Recently 
the FCC has raised and reallocated its 160 
meter power limits. This easing together 
with the development of amateur technol¬ 
ogy has made the band interesting again. 

Yet the 160 meter band is still a shared 
service, and the FCC has written a remark- 
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ably complex set of rules for the amateurs. 
The new regulations appear to occupy more 
space and text than all the other regulations 
for all the other amateur bands. If you in- 
tend to operate legally you have to 1) deter¬ 
mine in which of 26 American or several 
zones you will operate; 2) discover which of 
the eight 25 kHz frequency segments are a- 
vailable to you in those zones; 3) make a list 
of the daytime power limits applicable, and 
4 ) add a list of the much lower night-time 
power limits. Finally, look out for rules 
changes. Considering the complexity of the 

allocations, changes seem quite likely. 

At this writing, the regulations break the 
continental U.S. into 26 areas. All dividing 
lines are among state lines. Some areas, such 
as California, Texas, or Florida, consist of 
only one state. And at the opposite ex¬ 
treme, the Northeast U.S. includes the entire 
W1 and W2 zones as a single allocation area. 
Fig. 1 is a representative table of the alloca¬ 
tions for New York State and some adjacent 
areas. 

NEW YORK STATE 


Segment 

1800-1825 kHz 
1825-1850 kHz 
1850-1875 kHz 
1875-1900 kHz 
1900-1925 kHz 
1925-1950 kH2 
1950-1975 kHz 
1975-2000 kHz 


Day/Night Power 

500/100 W. 
100/25 W. 

0 

0 

0 

0 

0 

0 


Fig. 1. Sample allocations for one state. 
Which limit applies at 1825 kHz? 


In each of the allocation areas the 160 
meter band is broken into eight 25 kHz seg¬ 
ments with typically different power limita¬ 
tions for each segment. There is no clear 
pattern, except that the highest power limits 
tend to appear at the edges of the band, and 
there are very many parts of the U.S. in 
which the central two to four 25 kHz por¬ 
tions cannot be used at all. 

The present power limits range from zero 
at any time right up to 1000 watts, with 200 
and 500 watt limits being quite common. 
Power is measured in the standard manner. 
The power limits are reduced by a factor 
that is typically 4 and occasionally five when 
the sun goes down, and there are no night¬ 
time limits anywhere over 200 watts. This 
complicated power limit system is going to 
lead to considerable band-edge or cross-seg¬ 
ment operation, and more than any other 
band 160 will be an easy one to earn a pink 
ticket for incorrect operation. 


Fortunately ail of the segment borders 
are at multiples of 25 kHz, so that you can 
use a frequency standard consisting of a 100 
kHz oscillator followed by a pair of binaries 
to provide good 25 kHz markers. Since the 
recent incentive licensing regulations changes 
for the higher bands also place band segment 
borders on 25 kHz multiples, appropriate 
frequency standards are appearing on the 
market and should also be available as con¬ 
struction articles. Alternatively (since the 
segments are quite narrow) crystal controll¬ 
ed operation deserves consideration. 

160 Meter Propagation 

If you know something about radio wave 
propagation on the higher bands you will 
not need any new concepts for 160. The 
principles are about the same as on 80 or 40 
but the emphasis has gone from sky waves to 
ground waves. When operating on 160 me¬ 
ters, especially at night, the skip distance is 
about zero so that sky and ground waves 
compete at all distances. 160 can offer 
severe fading problems. 

This fading is minimized by antennas that 
minimize upward radiation. A 5/8 wave ver¬ 
tical would be a pretty good radiator for 
! 60, and a set of three cophased half-waves 
stacked vertically would be even better. But 
all that is out of the question for any builder 
who is not financed by the Government or a 
large industry. Work out the dimensions and 
you’ll see why. If you’re typically limited in 
money and resources you must get by with 
some pieces of wire attached to available 
structures and trees. Or maybe you can do 
something with a few lengths of TV tower. 

Ground-wave propagation is the apparent 
passage of the radiated rf along the ground. 
See Fig. 2. The wave fronts are the usual 
one-wavelength apart, and extend far up into 
the sky. They tilt forward because ground 
resistance is dissipating part of the wave 
energy. The tilt is an indication of the rate 
at which the wave is passing into the ground 
(where it is permanently lost) and depends 


ABOUT I DECREE DIRECTION 5 DEGREES TILT 

tilt of travel— or more 



Fig. 2. Since The wave front proceeds at 
right angles to its surface. The tilt is an indi¬ 
cation of the rate at which it is running into 
the ground. This tilt is applied by the Bev¬ 
erage antenna* 
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The AM I DON Toroid Baiun Kit makes a modern, compact antenna 
transformer that can be wired for either 4:1 or 1:1 impedance ratio. The 
balun is ideal for use between a coaxial feedline and a balanced an¬ 
tenna. It reduces coax radiation and properly balances the energy for 
application to the antenna's feedpoint. The balun also acts as an isola¬ 
tion device and removes the capacity of the coax from the antenna 
which extends the low SWR frequency range of the array. Baiuns made 
from this kit can be used to advantage on these antenna types. Dipole, 
Quad, Beam, Inverted Vee, Windom and Folded Dipole. 


FREE FLYER: 

* .. 

AMIDQN 




NORTH HOLLYWOOD, CALIF. 91607 


upon the electrical conductivity of the 
ground. The greatest tilt is seen over the 
poorest surface, which gives you the least 
range. 

On 160 you can fairly well expect to get 
out to one hundred miles by ground wave, 
and you may do very much better than that. 
It depends upon the quality of the earth in 
your region, and upon how much competi¬ 
tion your signal gets from electrical inter¬ 
ference and Loran signals at the point of re¬ 
ception. The Loran signals can be filtered or 
clipped, and so electrical noise is probably 
the controlling factor. The situation may be 



Fig. 3. Local noise, rather than receiver sen¬ 
sitivity, will often Irmit your effective range. 
You will not need high powers for reliable 
contacts if you are in a quiet area. 


surprisingly good at your site, or worse than 
you believe. This will have to be learned by 
test, but you can get some ideas from Fig. 3. 

This chart refers to ground-wave signal 
strength only. We could draw a few tenta¬ 
tive conclusions about the fading zone from 
this, if we knew the radiation pattern of 
your antenna, but that is not the purpose. 
Here w r e are seeing what 10 watts radiated 
power is likely to achieve against some typi¬ 
cal noise competition. Since you will typi¬ 
cally be radiating considerably more power 
than 10 watts these are probably minimum 
results. To adjust this chart to higher pow¬ 
ers, correct the field strength by the square 
root of the change. That is, if you were 
radiating 1000 watts, the received signal at 
any given distance would be greater by a 
factor of ten. 

Unless you are interested in 160 meter 
DX you will find sky-wave propagation ap¬ 
pears largely as a source of trouble. It is not 
true that if a receiving antenna picks up the 
same transmitted signal from two directions 
the receiver gets twice the input signal. The 
receiver may not get any signal at all, if the 
two incoming signals are ol equal amplitude 
but opposite phase. In that case they cancel. 
When incoming signals are in the general 
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range of (wo or three to one in power level 
you have a possible signal-cancellation situa¬ 
tion, and if one of the signals is reflected 
from a moving object or surface you can ex¬ 
pect some fading. This is the effect some¬ 
times seen on TV sets as aircraft fly across 
your area. 

Replacing the aircraft by the ionosphere 
we find that under some conditions the sky 
wave may return to earth at a region not 
very different from the transmitter, and 
compete with the ground wave. See Fig. 4. 
This effect is more noticeable on 160 than 
on any other ham band, more likely at 
night than in the daytime. We cannot re¬ 
vise the ionosphere to remove the fading, 
but we do try to design our antennas for 
minimum upward radiation. 

IONOSPHERE 

vi/ 

■•S. rf* 


7 


SKY WAVE 



a senior engineer to get them all in place 
without upsetting the neighbors. Fort¬ 
unately. we can assemble good 160 meter 
antennas without forming contracting and 
legal partnerships. But we must understand 
two key ideas. 

First, as emphasized in the section on 
propagation, we are concerned with which 
way the radiation goes, and with its polar¬ 
ization. It turns out these requirements do 
not conflict, since the vertical polarization 
we need is most effectively generated by the 
vertical antenna we can probably build. See 
Fig. 5. This same antenna ideally has zero 
vertical radiation and if we can only make it 
tall enough it radiates most effectively to¬ 
ward the horizon. Probably we cannot make 
it tall enough, but well just have to live with 
that. To see the effects of various antenna 
heights look at Fig. 6. 


SAME PATTERN 
ALL AROUND 


vertical 




1/12 WAVE LENGTH 


NOTE HIGH ANGLE 
UAL-IATION IS 
REDUCED FOR 
HIGHER 
vertical 

l ^\ 

4 WAVELENGTH 



1 COPHASED HALFWAVES 
{ ^POSSIBLE <DFAi 
FOR HAMS) 


GROUND WAVE 


j _ 1 I I I i i i 


TRANSMITTING RECEIVING 

ANTENNA ANTENNA 


Fig, 6. Increasing the height of the vertical 
portion of your antenna reduces high-angle 
radiation and increases low-angle radiation. 


Fig. 4. If the sky and ground waves arrive 
at an antenna with roughly equal amplitude, 
a bad fading situation is likely. Good an¬ 
tenna design minimizes sky wave radiation. 

160 Meter Antenna Principles 

If you are accustomed to antenna work at 
20 or even 80 meters your first thoughts a- 
bout 160 meter antennas may bring a bit of 
a shock. The 5/8 wave vertical mentioned 
earlier would be 330 feet high, and the three 
cophased half-waves would get you up to 
780 feet of tower. A mere quarter-wave ver¬ 
tical would be over 100 feet high! Looks 
like a job for a junior financier to purchase 
an adequate supply of building materials and 


VERTICAL 

ANTENNA 



WAVE ^ 1 tf k* 
unhj t*; —*■ -* : 


FRONTS 

(VOLTAGE) 



OUTWARD 
PROPAGATION 


Fig. 5. Here is a partial image of the ground 
waves radiating outward from a vertical an¬ 
tenna. If the antenna were tilted its radia¬ 
tion pattern would include horizontally po¬ 
larized components, resulting in an apparent 
loss of signal strength. 


The second key idea, but not second in 
importance, concerns matching power into 
the antenna. Hams use quarter-wave and 
half-wave dipole elements at the higher fre¬ 
quencies because these electrically special 
lengths guarantee convenient properties, as 
illustrated in Fig. 7. But it is not true such 
electrically sizable structures are good radia¬ 
tors because they are easy to feed! 



Fig, 7. Here is a quarter-wave vertical work¬ 
ing against ground. Its electrical appearance 
depends upon its electrical length (or upon 
frequency rf the length Is held fixed), 

A close examination of the VLF engineer¬ 
ing literature reveals the pair we think are 
Siamese twins merely occupy the same cra¬ 
dle. If we apply a bit of intelligence we can 
separate them completely without disturbing 
Mother Nature at all. We can make electri¬ 
cally small structures that radiate rf power 
very effectively, if we can solve the feeding 
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LET DOW-KEY HELP SOL VE YOUR A NTENNA 


SWITCHING PROBLEMS... 



SERIES 78 The series 78 coaxiaf switches are manually operated with true coaxial switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N, BNC, TNC or C. 

SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-level to 1 KW use. 
The unit illustrated is equipped with a special nigh isolation connector (“G” type) at the normally closed or re¬ 
ceive position. This "G" connector increases the isolation to greater than -lOOdb at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con¬ 
nectors such as BNC, N, TNC„ C or solder terminals. 

SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching. 

ORDERING INFORMATION: 

Contact your local electronics distributor or Dow-Key 
COMPANY sales representative, or write direct to the factory. 



2260 INDUSTRIAL LANE • BROOMFIELD, COLORADO 80020 
TELEPHONE AREA CODE 303/466-7303 • P. O. BOX 3AS 


problem, and we will have excellent receiv¬ 
ing antennas too. 

Now we are concerned with the popular 
VLF problem of feeding electrically small 
structures. In good engineering style per¬ 
haps we decide to start out with an equiva¬ 
lent circuit. Can we draw an equivalent cir¬ 
cuit of our antenna even before we have 
built it? Yes, because the variety of anten¬ 
nas we are likely to construct for 160 meters 
is not very great, and if we choose the cor¬ 
rect equivalent circuit it will work for any 
antenna anyway. An appropriate circuit ap¬ 
pears in Fig. 8, which shows an inductance, 
a capacitance, and two resistances in series. 
This equivalent circuit relates to our real 
antenna very simply. 

The equivalent circuit shows a complete 
loop from the coax cable center terminal a- 
round to the cable's outer conductor. This 
is perfectly legitimate, even though we can¬ 
not see a wire connection between these ter¬ 
minals in many antennas. The connection is 
there, completed by the rf power that flows 
in the space surrounding the antenna. Max¬ 
well used the term 'displacement current." 
1 his current, a voltage, and a magnetic 
field may be observed in the space between 
capacitor plates as well as in the space a¬ 


round antennas. If you can accept the com¬ 
pleteness of an ac current loop through a 
capacitor, you can apply the same reasoning 
to a real antenna in space. 

Rr Re 


TO 
OR 

RECEIVER 

Fig, 8, An equivalent circuit that wifi ex¬ 
press the characteristics of the antenna of 
Fig. 1 1 or of any other antenna, at or near a 
given frequency* 

Next, we are concerned with the lumped 
capacitance, C e , and the lumped inductance, 
L e . This is an approximation of the anten¬ 
na’s real capacitance and inductance, which 
are distributed along many feet or tens of 
feet of physical antenna. The approxima¬ 
tion works if we suppose we are discussing 
the antenna at a particular frequency or in a 
narrow band of frequencies. For instance, if 
we are thinking about a half-wave dipole fed 
by twinlead and operating at its resonant fre¬ 
quency, we ignore the capacitive and induc¬ 
tive reactances because at resonance they are 
equal and opposite in value. On 160 meters 
we are usually concerned about these reac¬ 
tances since the antenna is probably opera- 
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ting below its natural resonant frequency. 

R c is merely the effective resistance of all 
the conductors making up the antenna. 
That includes the very important ground re¬ 
sistance. If we want to achieve the best 
possible antenna efficiency R c gets close at¬ 
tention because it sees the same feed current 
the real radiating part of the antenna sees, 
but it dissipates that power as heat rather 
than as rf field. R c will be larger than the dc 
resistance of our antenna assembly because 
of skin effect, which confines rf current to 
the surface of the conductor. 

This clues us in to a key point. Mere 
good ground practice is not the best we can 
do. We want to put up an antenna with the 
maximum possible amount of current-carry¬ 
ing surface, and that surface should be 
clean and shiny. We will have to protect it 
from our polluted and corrosive rainfall with 
insulation or good paint so that R c is not 
gradually increased to some high value. 

Finally, and here is the hero of our story, 
there is Rf. This is the purpose of our an¬ 
tenna, with L e , C e , and R c appearing as 
unavoidable camp followers. R r is not a loss 
resistance, it is the resistance that accounts 
for the actual radiation of useful rf into 
space. Since this energy seems to be lost 
from the system the transmitter and the an¬ 
tenna circuit see it as a resistance which 
dissipates watts as l2R r . This is the same 
familiar rule by which we estimate the watts 
dissipated by a resistor, and I is simply the 
current, which yo.u can measure with an rf 
ammeter, fed into the antenna. 

Now we can apply these ideas to a parti¬ 
cular antenna. We already know out an¬ 
tenna should be as vertical as possible in 
order to maximize vertically polarized radia¬ 
tion, and that our antenna will be electri¬ 
cally siiort. This recipe suggests a particular 
type of antenna, the quarter-wave Marconi. 
Probably ours will be shorter than a quarter 
wave. What will this do to our equivalent 
circuit? 

It will make R c smaller since the current 
is flowing in less conductor, and it will re¬ 
duce R r because our coupling to space is less 
complete. See Fig. 9. The shorter current 
path suggests L e will be reduced, and so will 
C e , but we can see that C e tends to predomi¬ 
nate since the shortened antenna is ap¬ 
proaching a capacitor configuration. 

Our shortened Marconi will have reduced 
radiation resistance compared to a quarter- 
wave Marconi, and its reactance will be capa¬ 
citive. We will want to put a loading coil in 


there somewhere, and our feed system must 
feed a resistance which may be much lower 
than the 50 to 300 ohm values we typically 
expect on the higher frequency bands. 
When we are facing up to an uncertain 
situation, what do we need? We need to be 
able to make good measurements. 



Fig. 9. Use this chart to estimate the radta- 
tion resistance of your antenna before you 
commence construction. 

160 Meter Antenna Test Gear 

On the higher frequency bands you can 
set up a cookbook antenna and tune your 
system with an SWR bridge. Perhaps you 
can get by on 160 using this approach but I 
wouldn’t recommend it. What if you get a 
poor swr and your adjustments do not seem 
to be effective? Then you must proceed 
blindly, and that is no way to enjoy a bright 
Spring day. You need an SWR bridge in 
normal operation but until you have deter¬ 
mined what adjustments are “normal” you 
should have a grid dip oscillator, and some 
kind of rf resistance bridge. 

The GDO can be built, borrowed, or it 
may come along with direct assistance from 
a friend who already has one and who is in¬ 
terested in your 160 meter antenna project. 
His views will be different from yours, and 
this diversity of opinions can be very help¬ 
ful when dealing with some knotty questions 
arising from antenna work. But don’t tell 
him he is a part of the project's test gear. 

Since rf resistance bridges are quite rare 
you can expect to build your own. It can 
get its rf power from the GDO. The circuit 
of Fig. 10 is discussed in detail in “How To 
Hang a Dipole," in the May 1968 issue of 73 
Magazine, and so it gets pretty light treat¬ 
ment here. The present version is optimized 
for 160 meter antenna work, where resis¬ 
tances will typically be quite low. 

Basically, this is a Wheatstone bridge, or a 
resistance comparison bridge. You will get 
some meter reading when applying rf to the 
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This year go Squalo horizontal mobile, the only 
antenna with car top mounting for neat appearance 
Squalo reduces flutter and noise, gives improved 
pattern and top performance, 

Squafos are complete with suction cups 
\ and all car top mounting hardware. 

V\ Go modern mobile with the an- ^ 


MOBILE ANTENNA 
for 6-2 METERS 


IN STOCK AT YOUR LOCAL DISTRIBUTOR 


HORIZONTAL 


2 METER 
ASQ-2 
$9.95 


6 METER 
ASQ-6 
$13.95 


SQUALO 



621 Hayward Street, Manchester, N.H. 03103 


input loop, and the reading falls to zero 
when the LH side and the RH side act as 
resistive voltage dividers reducing the applied 
rf voltage in the same ratio. 

This situation arises when the antenna 
terminals present a purely resistive connec¬ 
tion, since the adjustable resistance has neg¬ 
ligible inductance or capacitance, and when 
the variable resistance is adjusted to the 
same value. 



Fig. 10. This simple bridge circuit will mea- 
sure antenna input resistance at resonance* 
Remember tolerances on capacitors are com¬ 
monly very loose. A capacitor checker can 
do an adequate job of matching. 

If you want to put this into a box it 
makes a handy item, once each year or so. 
A breadboard assembly, or simply soldering 


all connections and moving things gently 
will get you by, and to determine the result 
of your test you unhook the pot, after 
nulling, and measure its resistance with a 
low-range ohmmeter. 

Your procedure in applying this gear is 
suggested by the equivalent circuit of Fig. 8. 
The best approach goes in two steps. First, 
you determine the antenna’s resonant fre¬ 
quency by dipping it at a high-current point 
to discover its resonant frequency. Probably 
you merely add a couple of turns of wire for 
a coupling loop at the input terminals, and 
couple in the GDO to this loop. If antenna 
tuning is indicated, you bring the resonant 
frequency up or down by appropriate load¬ 
ing coil or capacitance adjustments. And 
then you apply the bridge to measure the 
antenna’s input resistance, at the same fre¬ 
quency. 

Since the antenna may have a very low 
input resistance, you may change its design 
or use a transformer matching system to 
increase the input resistance. In this case the 
rf bridge comes into play again to establish 
that your work has had the intended results. 
If a certain arrangement was supposed to in¬ 
crease a five ohm input resistance to 60 
ohms, and you get a good null with a 60 
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ohm bridge setting then you know you have 
achieved your goal. You will be using your 
antenna while the fellow with only an SWR 
bridge is still running around with wires, 
insulators, pulleys, etc. 

160 Meter Antenna Construction 

Now we are about ready to put up a 
shortened Marconi antenna. Where will we 
put it? Since we can place it wherever con¬ 
venient. it does not need to be very close to 
the transmitter. In fact, we want it at least a 
few feet from the building to reduce energy 
wasted by coupling into house wiring. The 
possibility of TVI is reduced too. 

Having chosen our site and identified a 
few places where we can attach the top 
portions of the system, we might make up a 
sketch something like Fig. 11. There is very 
little detail since we already know about 
what is available to work with. First we turn 
our attention to the ground connection. 



Fig. 11. Ballpark estimate of a real antenna 
somebody might construct for 160 meters. 
Note generous grounding. 

Because the antenna's radiation resistance 
will be low, we must have an excellent 
ground. That could be the subject for an¬ 
other article, but it's basically simple and is 
well treated in many handbooks. The key 
points when making a good low-resistance 
ground are lots of surface contact, and possi¬ 
bly some assistance from chemicals. Re¬ 
member salt and copper sulfate are plant 
poisons and may be carried out by ground 
water to do damage some distance away. 

Now, with the ground established, we are 
ready to start setting up our antenna. The 
flat top goes up and pulls the vertical por¬ 
tion with it. There is no loading coil, yet. 
With everything in approximately its finish¬ 
ed location we really have a full-scale mock- 
up of cur antenna and we are ready for 


some cut-and-try adjustments. Careful notes 
and records will help. 

Probably the system resonates at too 
high a frequency. After determining what 
the resonant frequency actually is, we let the 
top down and add a loading coil of, say, 20 
microhenries. Pulling everything up again, 
we measure the new resonant frequency, 
which will be lower. This gives us two 
points on a graph of frequency versus load¬ 
ing inductance, and we plot this variation as¬ 
suming a straight-line relationship to choose 
a new inductance. 


I* DOWEL TO HEAVY WlflE OR 



Fig. 12, Sizable loading inductances can be 
assembled easily from materials available ar¬ 
ound the house, from Sears, or an Agway 
farm store. 

These three tests should give us an ex¬ 
cellent idea of the loading inductance re¬ 
quired to bring the resonant frequency down 
to 2 MHz. Ideally, we want to resonate the 
system to the top of the 160 meter band, or 
slightly above that, since we can make final 
adjustments at the bottom of the antenna 
without appreciably reducing its effective¬ 
ness. We make up appropriate rugged trans¬ 
mitting type inductances, perhaps from #16 
vinyl-insulated Sears-Roebuck wire on a 
piece of Sears plastic sewer pipe as suggested 
in Fig. 12, and assemble the finished an¬ 
tenna. 

A final test establishes that we have done 
the job in a sound workmanlike way, and we 
wind up with a finished antenna that looks 
something like Fig. 13. 



Fig. 13. Electrical appearance of The finished 
antenna. 

Try your understanding of the principles 
on the two other antenna designs of Fig. 14 
and Fig. 15. These are borrowed from the 
Radio Handbook where their operation is 
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Fig. 14. A simple single-band vertical bor¬ 
rowed from the Radio Handbook, It would 
have to be around 130 feet high on 160 
meters. Check as described in this article, 
before using. 


described in detail. They incorporate two 
schemes for increasing a low input resis¬ 
tance, and the antenna of Fig. 15 also has a 
top-loading effect which operates to reso¬ 
nate the system on the lower frequency 
band. 



Fig. 15, A two-band antenna, known as the 
#l Muttee." Efficient design workable on two 
bands, such as 160 and 80. 


Matching Into 160 Meter Antennas 

A 50 or 75 ohm coaxial cable is said to be 
properly terminated if it feeds a 50 or 75 
ohm resistive load. Referring to Fig. 8 again, 
we see that if the inductive and capacitive 
reactances are equal the load must be resis¬ 
tive. We guarantee this by checking and ad¬ 
justing our antenna to resonance at our in¬ 
tended operating frequency. But. looking at 
Fig. 9 we see our shortened Marconi will 
probably have a radiation resistance consid¬ 
erably lower than appropriate for the kind 
of system we would like to use for feeding 
it. What can we do to improve matching? 

A trivial answer is that a series resistor 
will make up the difference. A 5 ohm R c 
plus R r with an added series 47 ohm resistor 




heavy ferrite core 


mouse or 
motor * RE 


TRANSMITTER 


OUT 


6 TURNS 

OUT 

I TURN 


Fig. 16. At RF, a matching autotransformer 
is not hard to make. Remember the lower 
end of the coil, inside the antenna tap, will 
carry a much heavier current than the upper 
end. A two-winding transformer will work 
equally welt and could avoid mixing wire 
sizes on the same winding. 
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makes up 52 ohms, just right for feeding by 
a standard coax cable. We’U have a matched 
system, and it won't be worth peanuts. 

We can do much better with a nonreso* 
nant matching transformer. If you can do it 
at audio why not rft Imagine we want to 
match a radiation resistance of 1 ohm up to 
a 50 ohm cable. We see how to do this in 
Fig. 16. A 7:1 turns ratio will achieve a 
49:1 resistance conversion, just what is re¬ 
quired. And if we apply a few simple facts 
about transformers we can determine that 
our system actually performs as intended. 

Our key to sensible tests is that if the 
transformer is doing its job it will transform 
a short into a short. That is, our antenna 
should act the same with its input shorted as 
with the transformer input shorted. Check¬ 
ing the system’s resonant frequency under 
these two conditions will establish this 
point. 

Once we know the transformer is trans¬ 
forming, we check the system input resis¬ 
tance, looking at it through the transformer 
to establish that our input is really resistive. 
Finally, an on-the-air test shows the trans¬ 
former does not get very warm, indicating 
core losses are not excessive. Just to make 
sure, perhaps we check for harmonics or ob¬ 
serve the transformer’s operation with a 
scope to discover if the core is going into 
saturation and generating interference, ‘ his 
is very unlikely. Once we have performed 
all these tests we have about covered the 
field, and if we have done mechanically 
sound work our system will be reliable. 

To understand another way of matching 
the antenna's low radiation resistance, let's 
suppose we have a vertical antenna that ac¬ 
cepts 1 ampere at 20 volts, at resonance. 
See Fig. 17. Now, we split this antenna in 
two, and feed only one side of it. Since 
each side carries half the current we feed 
only one-half ampere into it. But then we 
will have to double the input voltage, in or- 


BOTH ANTENNAS 



SAME wrstCAi 
DIMENSIONS 


TOPH.QAOEO 

VERTICAL 

MAST 



DIVIDED 

TOP-LOADED 
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J LAMP 


1/2 AMPJ 


jl/2 AMP 


I AMP -J 
20 VOLTS ZT 
{ 200 } 


1/2 AMP 

4GVOLTS 

(80 a) 



Fig, 17, How to get something for almost 
nothing. Splitting the vertical' increases the 
input resistance by a factor of four. This is 
the idea behind! the antenna of Fig, 14, 


der to radiate the same power. The effec¬ 
tive input resistance, Ef n /Ii n , has increased 
by a factor of four. If we split the antenna 
three ways we could step up the effective in¬ 
put resistance by a factor of 9. 

Perhaps that seems strange. But this is 
the same system used on the higher frequen¬ 
cy bands, where a dipole may be divided in¬ 
to two parallel conductors of unequal size, 
and only one is fed. You see this in Yagi 
construction. The unequal size acts in the 
same way as the uneven division of fed and 
unfed conductors. This arrangement serves 
in the Radio Handbook antennas shown in 
Figs. 14 and 15. 

Finally, we can go to the VLF engineer’s 
trick of using several downleads. This works 
in the same way as the split-conductor me¬ 
thod, but it is more elaborate. See Fig. 18. 

TWO HALVES VERY 
SIMILAR \H 



Fig. 18. The idea of Fig. 17 can be used 
very practically in a more extreme form. 
Testing and adjustment is more difficult, 
but this is the way the Navy builds its huge 
VLF antennas. 

Here we have two “downleads’', for an 
apparent radiation resistance stepup by a 
factor of 4. Since each downlead carries 
half the capacitive current surging between 
ground and the horizontal top conductors, 
ground is less critical. To tune this one 
imagine each downlead gets half the avail¬ 
able top capacitance. Then the inductance 
per downlead must be twice that of a single 
downlead, with equal inductance for each 
downlead. Imagine a commercial engineer 
setting up a hugh Vi F system with several 
downleads, if you like. I’d rather not! But 
it is a way to get efficiency from a system 
that would ordinarily offer high losses. 

VLF engineers can get workable efficien¬ 
cies from antennas for wavelengths in the or¬ 
der of a million feet. Now that mere 530 
feet doesn't look so bad after all, does it? 

So get out there and enjoy that Summer 
weather while you get your new antenna 
established. 

...W1EZT 
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The Triac 


Theory and Practical Application 


To many of us in amateur radio, "state of 
the art” is a phrase which conjures up visions 
of complex solid state circuitry as well as a 
rapidly diminishing bank balance. 

Many a writer, moreover, while professing 
the simplicity of his brain child, fails to accu¬ 
rately evaluate the contents of his meager 
junk box. Mine, for one, is truly a poverty 
area. That 50 mH choke that the author 

■* m. 

plucked from an old chassis came into my 
possession as a result of a cash outlay of 
$1.98. The common 2N4012 VHF transistor 
set me back $24.00, plus shipping costs. 

Having read this far you undoubtedly now 
assume that I will reveal to your bloodshot 
eyes a project involving little more than hair¬ 
pins, razor blades and hookup wire. Sorry to 

burst the balloon, OM. 

Resign yourself to the inevitable. Prepare 
to wring a little more out of that threadbare 
wallet. This little gem will cost you-but it 
will save you quite a bit also. 

A Variac is a very useful item around the 
shack. It will regulate the speed ot your drill, 
run up the B+ on your KW rig, slow down the 
electric fan or dim the living room lights. The 
limiting factor is expense. A Variac with a 
current rating large enough to do a big job 
often carries a price tag of up to and over 
SI 00. 

Here then is the story behind an electronic 
Variac that will handle a full 6 amps of ac cur¬ 
rent, will operate any kind of electric motor, 
;md will cost a mere $5 worth of components. 

What makes this all possible is a recent de- 
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Fig* 1. Symbol for the triac. 


► 

vice which made its debut on the solid state 
market only last year. Its name, the triac. 

The triac is a type of Thyristor, a device 
having characteristics similar to those of the 
thyratron tube. Fig. 1 shows the schematic 
symbol of a triac. 

I his three lead package basically consists 
of two 4 layer semi-conductor structures 
placed back to back. The layers are composed 
alternately of P and N type material (Fig. 2). 



Fig. 2. I nternal construction. 

The electrodes are the Main Terminal 1, Main 
Terminal 2 and the Gate or control electrode, 
analogous to a thyratron’s grid. 

Where the silicon control rectifier, a com¬ 
mon thyristor used in light dimmers, is only 
capable of half wave operation, the triac will 
provide symmetrical bidirectional control 
(Fig. 3). It is thus usable with any type of ac 
electrical load where the SCR control is 
usable only with ac-dc type devices. 

The operation of a triac depends upon 
three values, i'hese are forward breakover 
voltage, holding current and gate signal. 

When either diode in the triac is forward 
biased (the anode positive with respect to the 
cathode), it may either present a high or low 
impedance to the circuit depending upon the 
potential applied. The triac will conduct very 
little until its forward breakover voltage is 
reached. At this point it will switch to the 
on state and conduct heavily, presenting a 
very low impedance to the circuit. 

As an applied ac voltage becomes more 
positive (Fig. 31, little current will flow until 
the breakover value of voltage is reached. At 
this time the triac will switch on. As the 
voltage drops to zero, a point is reached at 
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which there is no longer sufficient “holding” 
current flowing to sustain the triac in its on 
state and the device will turn off, ceasing to 
conduct. 

The alternating voltage now makes its ne¬ 
gative excursion and once more there is no 
current flow until the breakover point is ar¬ 
rived at. 

As seen in Fig. 3, the triac acts as a switch 
turning off during a portion of each ac cycle. 
The effect of this switching action on a load 
powered by this circuit is much the same as 
of a Variac, We can effectively reduce the 
available power to the external device. 


TRIAC OUTPUT 
WAVEFORM 







Fig* 3* Silicon control rectifier vs triac- 

To vary this switching action is the role of 
the Gate lead. When there is no voltage ap¬ 
plied to the gate, the main terminal voltage 
must reach the breakover value (V(^ 0 )) of the 
device before current will flow. As Gate volt¬ 
age and thus Gate current is applied and in¬ 
creased, the V(bo) level is decreased causing 

the triac to conduct earlier in the ac cycle. 

In a practical circuit, the triac is operated 
far below its breakover voltage and is trigger¬ 
ed at any voltage level desired—by a gate sig¬ 
nal large enough to assure that the device will 
turn on. 

Once in the conducting state, the triac, 
independent of its gate voltage, will continue 
to conduct until the terminal voltage and cur¬ 
rent fall to below the holding value. 

The circuit shown in Fig. 4 utilizes a neon 
lamp as a triggering device. The object is to 
obtain a pulse of current which is variable in 
frequency and can therefore be used to trig¬ 
ger the triac into conduction at any portion 
of the ac cycle. 



Fig. 4. Single time constant circuit with 
neon bulb trigger. 


A neon bulb is bilateral; will conduct 
equally well in both directions, making it a 


natural for triac operation. On each half cy¬ 
cle, the capacitor is charged through a poten¬ 
tiometer, its rate o charge or RC time con¬ 
stant being determined by the setting of the 
pot. When it reaches the firing point of the 
neon bulb (about 50 volts) it discharges 
through the bulb and the triac gate lead, 
turning the triac on. By varying the value of 
the potentiometer, the turn on point of the 
triac is varied and thus the load receives more 
or less power from the line. 

Neon triggering has a number of disadvan¬ 
tages, however. When used with a common 
120 vac line, a voltage loss of up to 10% may 
result due to the relatively high firing point 
of the bulb. Also, radiation acts to lower the 
firing potential, causing the circuit to become 
unstable. 

A more satisfactory arrangement can be 
realized tnrough use of trigger diodes. These 
are solid state equivalents of the neon bulb. 
We need not delve into the realm of solid 
state triggering, however, since the semicon¬ 
ductor world has simplified the job by build¬ 
ing and marketing a triac having its own in¬ 
tegral triggering device. A number of these 
are available on the market with a price tag 
in the neighborhood of S3.00. Such a device 
is the RCA 40431 —a little beauty which will 
handle up to 6 amps when operated with a 
proper heat sink. 

The circuit (Fig. 5) is of such simplicity 
that the entire complement of parts may be 
mounted directly on the terminals of a po¬ 
tentiometer. A double time constant circuit 
was chosen to avoid the “quick turn on” ef¬ 
fect of a single time constant circuit. The 
triac is kept in some degree of conduction at 
all times so that a smooth turn on is facilita¬ 
ted. 

OFF 



Fig. 5. Double time constant circuit with 
internal trigger. 


In construction of this device, it should be 
remembered that the triac must dissipate 
quite a bit of heat. After some experimen¬ 
tation, I have found a Wakefield NC-303K 
heat sink excellent for this application. A 
.335 inch diameter hole should be drilled in 
one end and the triac press fitted into it. 
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VHF FM MONITOR RECEIVER 



Only 
$59.95 
Postpaid 
in the U.S.A 



100% MADE 
IN U.S.A. 

The new VANGUARD FMR-150 is not just another frequency converter but a complete FM re¬ 
ceiver with outstanding performance. 

Check the following features and see why it's the best. Collins IF filter for separating those closely 
spaced stations you hear together on other sets* Double conversion to eliminate interference from 
image frequencies* Dual Gate MOSFET RF stage for low noise. .2 uv. sensitivity, and minimum 
cross modulation* Automatic squelch for eliminating noise* Self-contained speaker* Operates on 
12v. D.C. negative ground* Heavy gauge anodized aluminum case 6" x 7" x 1-3/8"* Provision for 
4 crystal controlled channels at the push of a button* One channel of your choice supplied with 
receiver. Additional channels available just by plugging in another crystal at $4.95 ea. No need to 
buy another IRF unit as in some other sets* Factory tuned to cover any 6MHz segment from 135 
to 175 MHz. 

HOW TO ORDER: The VANGUARD FMR-150 is available only direct from our factory. Include 
remittance in full plus sales tax if you reside in N. Y. Be sure to state the 6MHz segment you will 
want to cover and the exact push button frequencies to be included. 

Dept. H, 196-23 Jamaica Ave., 
Hollis, N.Y. 11423 


VANGUARD LABS 


The heat sink will have line voltage ap¬ 
plied to it during operation and should be 
placed in such a way that it will have ade¬ 
quate room for heat dissipation yet not be 
touched, it is recommended that the sink be 
mounted in the vertical position so that con¬ 
vection air currents will cool it most efficient¬ 
ly- 
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Fig, 6, RF interference filter. 

When the triac control is used for opera¬ 
tion of an electric tool or lamp, no filter is 
necessary except if undue interference is ex¬ 
perienced in nearby radio or television recei¬ 
vers. For such cases a line filter should be 
used. 

I have made use of the device for control 
of the speed on a drill, lamp dimming and as 
power supply control, all with great success. 
Have a ball OM and amaze the gang with your 
$5.00 Variac. 

...K8TSQ 


America’s Most 



AMATEUR DEALER SINCE 1937 
Now Featuring Drake and Swan Equipment 
plus a Full Line of Amateur 

CURRENT USED GEAR LIST 


Ameco pcl-p nuvistor pre amp 6-160. 
Central Elec. 100-v dlx. Xmtr. 

Collins 75S1 Rcvr. w/wtrs rjtn.tuning 
Drake 2-B w/2BQS Spkr.6t5tal.caUb. 
Eico 752 DC mobile power supply. 
Galaxy DC-35 mobile power supply 
Galaxy 300 Triband Xcvr.-AC sply. 
Globe Scout 6B0 AM/CW transmitter 
Gonset GSB 100 SSB/AM/CW trnsmtr. 
Hal life rafters HT32 SSB/AM/CW Xmtr 
Hallifcrafters S R42 2 meter transceiver 
HallifcraftersSR-160 Triband Xcvr. bot 
supplies, and mobile mounting rack 
Hammariund HQ110C Rcvr, 8t spkr, 
Hammarlund HQ170C Rcvr. & spkr. 
Heathkit SB 10SSB Adapter 
HeathkitTX-1 Apache transmissions 
Heathkit DX-100 transmitter - as is- 
Heathkit HW16 Triband CW Xcvr. 
Heathkit HG-10 vfo 
Lafayette TR-106 6 meter transceiver 
Lafayette HA-1200 2 meter transceiver 
Swan 350 transceiver 
Swan 400 w/420 vfo amp 117b ac sply 
Swan 410 vfo (new) for s50c/500c 
Swan TV-2 (14mc.if) 2 mtr. Xcvr. 


19.00 
$299.00 
$325.00 
59.00 
49.00 
69.00 
79.00 
39.00 
49.00 
199.00 
09.00 


SI 
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$1 


$1 


power 
$249.00 
SI 29.00 
$219.00 
49.00 
79.00 
49.00 
89.00 
25.00 
89.00 
8139.00 
$269.00 
$349.00 
89.00 
$239.00 




AU Gear Unconditionally Guaranteed 



BOX 37A PHONE 605-886-5749 

WATERTOWN. SO. DAKOTA 57201 i 
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Edward A. Lawrence, V/A5SWD 
1211 Drexel Drive 
Plano, Texas 75074 



Generator 


Here is a simple sweep frequency generator 
for aligning the most common if strips. The 
unit has only one transistor because the sweep 
voltage is taken from the oscilloscope it is 
used with. Most general purpose oscillo¬ 
scopes have a sawtooth output jack. By using 
this sawtooth, the frequency is locked to the 
position of the trace. 

The oscillator is made to deviate in fre¬ 
quency in step with the voltage applied to the 
base bias circuit, either the sweep voltage or 
the dc voltage applied at the control point. 
Il no sweep or control voltage is applied, the 
oscillator runs at the center frequency, and 
may be used as a conventional signal genera¬ 
tor. 

The 2.5 mh choke and the two 150 pf 
capacitors lorm a very broad tank circuit, 
so it is easy to FM the oscillator without a 
great change in amplitude. As to Ilow the 
change in base voltage causes the frequency 
shift, I am not quite sure. All I know is that 
it is quite linear and is a positive shift (Fig. 3). 
That is, an increase in base voltage causes an 
increase in frequency. Also, a change in col¬ 
lector supply voltage will shift the frequency, 
so be sure to use a stable supply. 

Since an rfc is used as part of the tank, 
you may have to compensate for a variation 
in center frequency by changing the 150 pf 
capacitors to some other value to get 455 
khz as your center value. 


applied DC 

SAWTOOTH SWEEP CONTROL 



Fig/1* Sweep generator circuit diagram. 

If you do, then run a plot of dc control 
voltage vs frequency and adjust the voltage 
divider R2 and R3 so that 1 volt P-P at the 
sweep pot wiper gives plus and minus 5 khz 
(10 khz total). This is not as hard as it 
sounds. Just listen for the harmonics on a 
broadcast band radio. For instance, the sec¬ 
ond harmonic of 430 khz is 860 kliz. and the 
second harmonic of 470 khz is 940 khz, both 
handy on the BC radio. Note the dc voltages 
at the control point required to obtain these 
frequencies. Take the difference and divide 
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DC VOLT age v$ frequency 


by four. The answer is the P-P voltage re* 
quired to shift the oscillator plus and minus 
5 khz. Then apply a low, known ac voltage 
to the wiper of the sweep pot with the switch 
in the sweep applied position. Adjust the 
value of the divider resistors to get the proper 
fraction. In my case it was 0.43. 

It is advisable to run the sweep rate as 
slowly as possible, in order to display the re¬ 
sponse curve as accurately as possible. The 
sharper the skirts, the more slowly the gener¬ 
ator must pass through the bandpass. With 
this generator, the amount of frequency devi¬ 
ation is controlled by the P-P amplitude at 
the sweep pot arm. If you are looking at the 
response of a regular if, you would set the 
sweep amplitude high to see the entire re¬ 
sponse curve. As far as an accurate display is 
concerned, tills is fine, since the slope of the 
skirts is shallow. But if you were looking at 
the response of a sharp filter, you could not 
tolerate such a wide sweep, because the fast 
rate-of-change would tend to skew the dis¬ 
play. To correct this, reduce the sweep am¬ 
plitude to reduce the frequency deviation 
down to the edges of the skirts of the re¬ 
sponse curve. This reduces the rate of change 
and minimizes the skewing of the display. 
Also, it is better to display the if before de¬ 
tection, if possible, to prevent the detector 
time constant from possibly distorting the 
display. 


OSC It LOSC OPE 



Fig.2. Interconnections of sweep generator. 

If you have the sweep generator set up as 
described, then it is easy to set the sweep or 
a known deviation, and then precede to read 
the 3 or 6 db points from the face of the 
scope. Be sure to disable the AGC for this 
test. 

For those who aren’t familiar with the set¬ 
up for obtaining the response curve display, 
refer to Fig. 2. and the following outline. 



Fig.3. Sweep frequency vs do voltage. 


DC CONTROL VOLTS FREQUENCY 
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First, hook up the equipment as in Fig. 1 
Set horz gain for desired sweep width. Adjust 
sweep amplitude pot on generator for de¬ 
sired frequency range. Set output level to 
mid-range. Adjust the vert gain for the desir¬ 
ed pattern height. 

If we wish to change the total frequency 
deviation and the horizontal display width at 
the same time, use the scope’s horz gain con¬ 
trol. This presumes that the amplitude of the 
sawtooth output is also varied by the horz 
gain control. 

If we wish to change the frequency spread 
and not change the width of the scope dis¬ 
play, adjust the sweep amplitude control. 
This allows you to take a better look at the 
sidelobes or any ripples in the passband, de¬ 
pending on how the controls are adjusted. 

You don't have to use a sawtooth to sweep 
with if it isn’t handy. 

Sixty hz can also be used, but it will pro¬ 
bably skew the passband you are trying to 
display, so 1 don't recommend it. One note 
here: when the sweep generator is first turn¬ 
ed on, or the setting of the sweep amplitude 
is changed, the frequency will drift for a few 
seconds. This is due to the charge on Cl 
changing to a new level. Cl is large to couple 
the low frequency sweep with as little distor¬ 
tion as possible. 

...WA5SWD 
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The Rev. Robert O. Gardiner, KIOXK 
32 Sutherland Street 
Andover, Mass. 01810 


iVhat Do You Think? 




Truth stranger than fiction has been the 
subject of several very interesting QSO's in 
which I have participated in the last few 
years. In most cases the ham relating his 
experience has mentioned “the long arm of 
coincidence.” In the true story which 
follows I leave the decision to the reader; 
was this coincidence or ... ? 

On the 30th of October, the weather man 
on WBZ-TV mentioned that there might be 
an aurora during the evening because of a 
solar flare the day before. To those hams 
who are familiar with the phenomenon and 
results which may be experienced on six 
meters, the announcement of a pending 
aurora is an invitation to warm up the 
six-meter rig and turn the beam into the 
north. 

It had been sometime since 1 was last on 
six; I therefore welcomed the opportunity to 
fire up the rig-in “studio B.” To my 
disappointment, the familiar noises 
accompanying the aurora were not to be 
heard. However, I tuned across the band and 
very near 50.4 mhz discovered the voice of 
an old-timer signing his call after a short test. 
W1KKB, Louie, after many years of 
operation in Everett, Massachusetts, moved 
to Exeter, New Hampshire. 1 gave Louie a 
shout and was not surprised when he 
returned my call. After the usual informal 
opening remarks during which Louie 
chastized me for not reminding him of our 
recent ham get-to-gether at Moody Beach, 
Maine, which has been held on an annual 
basis for the past three years, he gave it back 
to me. I apologized for overlooking an 
invitation to KKB and remarked that this 
year the preparations and invitations were 
mostly left hanging until the last moment. I 
pointed out that we sorely missed John, 
WA1ANK, who had arranged for mimeo¬ 
graphing the announcements the year before 
and had greatly assisted me in the mailing 


and in alerting all hams whom he had 
contacted by radio. 

It was while we were on vacation on the 
second Wednesday in July this year that the 
XYL, Bette, received a phone call at the 
camp informing us of the death of 
WA1ANK. He, Johnny, had come home 
from his office early in the day feeling quite 
ill, but as was his custom had turned on the 
Swan 250 and was in QSO with Joel, 
K1MUE, in Mason, New Hampshire, He 
failed to respond when his turn came around 
again and was sitting there in his chair when 
Dottie came home for lunch. 

We all loved Jolrn on six meters and he 
had literally thousands of ham friends on 
two and six. He would get on in the contests 
to help others get their points, anti assisted 
in setting up the hilltoppers in preparation 
for the VHF contests. He was kind, 
courteous, and above all, a friend to all. 
Louie confirmed my remarks concerning 
Johnny and mentioned how much he missed 
the days when either from home oi mobile 
rig WA1ANK could be heard in the thick of 
the six-meter activity. 

It suddenly occured to me that I had an 
appointment, and that I had best sign 
shortly; I said as much to Louie and was 
winding up the QSO when it passed through 
my mind to say to Louie that if Silent Keys 
could listen in and read the mail, surely John 
would be right in there. Then as I was about 
to sign . . . the rig went off the air, the 
receiver became silent, and the blower on 
the 4 x 150A spun to a stop. 

At first I imagined I had lost a fuse in the 
modulator-power supply unit. After 
fumbling around for a slowblow fuse and 
just as I was about to replace it, 1 noted that 
with the rig out, the receiver gone, and the 
fan disabled, the trouble must be at the main 
fuse box. 

Opening the cover on the box, it was not 
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at once apparent which o? the two fuses had 
blown. I turned on the low frequency power 
switch in “studio A" and removed a fuse 
until the low band rig, light and all, went 
off. Quickly 1 placed the now proven 
“good" fuse in the other fuse socket and the 
power returned to “studio B." I reexamined 
the nonworking fuse and still saw nothing 
wrong with it. It was one of those known as 
a fustat plug and had been put in the swiich 
box early in 1967. Then I remembered; 
because of the great line voltage drop I had 
been experiencing since we had moved to 
Andover from Boston, I had hired W1HTY, 
Bill Howarlh. a professional electrician, to 
run two separate lines from a new switch 
box. 

This was the first trouble I had had since 
the installation. Bill, W1HTY, died a year 
ago last August, again, while I was on 
vacation. 

(Our friendly supplier who sold me some 
replacement fustats examined the 
nonfunctioning fuse and then asked me what 
was wrong with it. I could only say that 1 
believed that John, and Bill, two Silent 
Keys, good friends from Andover and North 
Andover, respectively, were the only ones 
who really knew what was wrong with that 
fustat .) 

When I finally got the rig back on the air, 
Louie was still on frequency talking to 
WA1IVT, Mel, and WA1ELZ, Ed, of 
Methuen, both of whom had been reading 
the mail when my rig suddenly went off the 
air. Louie said, “Let’s see if Father Bob has 
his rig back on the air." 1 turned on the 
power and explained to the fellows that my 
troubles were not serious but were not really 
of this world. What do you think? 

. . .KIOXK 

Eliminating Hand Capacity 

Most experimental circuits are tried out 
“bread-board" fashion. Hand capacity effects 
can be troublesome, especially at the higher 
frequencies. In order to minimize hand cap¬ 
acity effects the following gadgetry was de¬ 
vised. The adjustment screws in trimmer 
capacitors and slug-tuned rf coils is fitted with 
a flat piece of tin, securely soldered into the 
slot. Then it may be adjusted with a long 
hollow tube of plastic or hard rubber which 
has been slotted at one end for this purpose. 
This Idea may be used to improve the align¬ 
ment of any piece of electronic equipment, 
“home-brew" or factory built. 

George M. Gabus, WB2IJF 



FROM — 

STOCK 

A COMPLETE LINE OF 


VERTICAL ANTENNAS 

MODEL 18AVQ . . . A high-perfor¬ 
mance oil -bond vertical, Automatic 
band switching all-bands 10 thru 80 

meters. Features individually tuned 
Hy-Q traps that provide peaked 
performance on each band* Takes 
maximum legal power. Feeds with 
52 ohm coax* 5WR less than 2:1 
on oil bands. Simple to install on 
ground or rooftop. Withstands 100 
MPH winds when properly guyed. 

Model TBAVQ ‘ $67.50 NET 


OTHER MODEL VERTICALS 
IN STOCK. 

14AVQ 10 thru 40 Meters 535,95 
12AVQ 10, 15 & 20 Meters $26,95 


ALSO CHECK WITH US FOR OTHER 
H VGA IN PRODUCTS. 


OFFERS 


RADIO 


CONCORD NH 03301 


FONE 603-225-3358 




GET YOUR NEW 
, ISSUE NOW! 

Over 283,000 QTHs 
in the U.S. edition 

$6.95 

Over 135,000 QTHs 
in the DX edition 

$4.95 

See your favorite dealer or 
order direct (add 25C for 
mailing in US., Possessions 
These valuable EXTRA features & Canada* Elsewhere add 
included in both editions! 50CI- 


• QSL Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs’ Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 

• Plus much more! 


WRITE FOR 
FRU 

BROCHURE! 


RADIO AMATEUR 
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INC 


Dept B 925 Sherwood Drive 
Lake Bluff. III. 60044 
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Dave Mann, K2AGZ 

One Daniel Lane 

Kinnelon, New Jersey 07405 


Leaky Lines 


To all of you who served in the Army 
during World War II as I did, it won't be 
necessary to explain the term “latrine 
lawyer.” Those who have no first hand 
acquaintance with this ubiquitous character 
may know that he is someone who knows 
everything about everything. He doesn’t 
mind telling anybody within earshot exactly 
what to do, when and how to do it, and 
why. If you dig beneath the superficial 
veneer of this specimen, you will find a faker 
and charlatan, possessing what Oscar Levant 
once called a smattering of ignorance. 
Armed usually with only ihe sketchiest sort 
of information, he expands it with a tenuous 
structure ol half-truth, innuendo, rumor and 
implication. He will fasten onto you like 
Sinbad’s old man of the sea, and will never 
let you go, haranguing you till your ears 
ring. The inexperienced, the meek and the 
gullible; these are his “pigeons.” He is one of 
nature’s true phenomena, first, last and 
always, a phoney! 

Ham radio is not immune. We, like the 
Army, have our share of “bathroom barris¬ 
ters,” who may be found, holding forth on 
the airwaves, counseling all their starry-eyed 
admirers. Impressionable beginners, ingen¬ 
uous and naive; more mature persons with 
fancied grievances ai d gripes; the inarticu¬ 
late and prejudiced seeking a voice; misfits 
who revel in divisiveness; all these gather 
around his feet, drinking it all in. 

There's just one fatal flaw in this idyllic 
scene. The guy doesn’t know what he’s 
talking about. It’s all a mish-mash of misin¬ 
formation, without a scintilla of creditable 
fact to back it up. Here are some common 
examples of his hogwash. 

“I wouldn’t use an electronic keyer for all 
the rice in China. They make everybody 
sound just like a tape machine. Why, you 
lose your identity completely. Give me the 
good old bug every time.” 


What hokum! There’s more bad sending 
on bugs, side-swipers and cootie keys than 
you can shake a stick at. i f a banana-boat 
swing is supposed to be a mark of identifica¬ 
tion, it escapes me. It doesn’t make for 
individuality of fist, as much as it demon¬ 
strates li t tie or no concept of the sound of 
true CW. Moreover, characteristic individ¬ 
uality of spelling, punctuation, word usage 
and other unique peculiarities are main¬ 
tained regardless of the sending instrument. 
What we need are more electronic keyers, 
not fewer. Perhaps this would clear up some 
of the horrendous stuff that’s been passing 
for CW for a long time. In any case, it would 
help diminish that atrocious syncopated 
swing, and reduce it to a passably tolerable 
minimum. 

“I'm not interested in having broad¬ 
casting quality audio. What really counts is 
communication. That’s the name of the 
game. Boy, when there’s a pile-up, I just 
crank up my Whatziss Mark III, and turn the 
gain wide open. I like to watch those needles 
jump. Then I know the DX station is going 
to copy.” 

Yes, and so will everyone else within 
twenty khz, plus or minus. What can I say 
about this guy, except i hat essentially he’s 
just a pig who doesn’t consider other 
people's rights at all. His trademarks are 

over-modulation, audio distortion, flat-top- 
ping. unwanted hash and spurious radia¬ 
tions, and an abusive attitude toward anyone 
who tries to suggest that he cut back on his 
gain a bit. Brother, how wrong can you be? 

“You guys are not on frequency. I’m 
crystal controlled, so I know I’m on fre¬ 
quency.” 

Not a single word about whether that 
crystal is in an oven. No mention of the 
associated circuitry, the trimmer capacitor. 
No awareness that the crystal may be pulled 
quite a few cycles by manipulation of the 
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tuning condenser. Nothing about voitage 
regulation, which, if poor, can put that 
crystal right outside the ballpark in nothing 
flat. But no! This character makes his 
unequivocal statement, and all the little 
shrinking violets let him get away with it, 
even though they know far better, simply 
because they don’t want to fall into his big 
mouth. So, he gets by without a challenge. 

“You don’t have to worry about SWR. 
Anything less than four to one is okay. 
Don’t worry about reflected power or 
standing waves. Lookit. If conditions are 
lousy, sunspots, aurora or wrong skip, you 
aren’t going to get through, even with a 
kilowatt. And if conditions are right, they’ll 
copy you on a wet noodle. So why worry 
about getting a unity match? Forget the 
SWR.’’ 

Great, isn’t it? I really don’t care about 
him. In fact, maybe we’ll get lucky and he’ll 
burn up his final, and we’ll be rid of him 
once and for all. It’s too bad that so many 
gullible people will go along with him. 

“I have it on good authority that incen¬ 
tive licensing will never go through.” 

Does that sound familiar? It ought to; we 
heard it so often for a couple of years. It was 
stated with fervor and conviction. It 
reminded me of the scared kid, whistling 
while iaking a shortcut through the ceme¬ 
tery. These guys were so adamantly set 
against the re-structuring proposals that they 
couldn’t imagine that anyone would disagree 
with them. Many of us were against incen¬ 
tive licensing, that’s true. But, when it 
became a fait accompli we simply rose to the 
challenge, and started to prepare ourselves to 
meet it. The same jokers are now saying 
something like this: 

“I have it on reliable authority that the 
FCC is going to take a long, hard look at this 
fiasco, and is going to refuse to.implement 
the second year sub-band allocations. It just 
hasn’t worked out the way they hoped.” 

More wishful thinking. They would rather 
stew in their own venom than come to grips 
with Hie obstacle, and exert themselves in 
order to overcome it. 

Here are a few more, about which I will 
not comment. I leave it to you to draw your 
own inferences concerning my feelings in the 
matter. 


“What do these nets think they’re pulling, 
anyway? They don't have any right to tell 
me to move. I’ve got just as much right on 
this frequency as they have, and if they want 
a clear channel, let them use the telephone.” 

or. . . . 

“1 listened on this frequency and didn’t 
hear a soul. Just because you claim to be 
running overseas phone patches doesn’t en¬ 
title you to take over the whole band. Did 
the FCC give you this channel exclusively, or 
something? Boy, a guy comes home after a 
hard day at the buttom works, looking for 
some relaxation, and right away some do- 
gooder tries to push him off the air. I tell 
’em nuts. Every time.” 

or. . . . 

“Whaddye mean. I’m on the DX station’s 
frequency? Let him go down to the foreign 
portion where he belongs. If I feel like 
working here, it’s my business, and if you 
don’t like it you can lump it. It’s a free 
country.” 

And so it goes, on and on, far into the 
night. How about this one: 

“I didn't copy that last transmission, 
Mac. Some lid interfering deliberately. He 
was testing on this frequency before we 
started, and I’m sure he heard us. But he's 
still testing. I don’t know what’s happened 
to good, old-fashioned courtesy, anymore.” 

or. . . , 

“Take it from me, Charlie, all these here 
appliance operators with the sideband gear 
are making a shambles outa this hobby. I've 
been using this receiver for over twenty 
years, and I never had any trouble before 
these quack-quackers came around. They're 
all over the band, broad as a barn door. 
Whaddye mean, a product detector? 1 never 
needed one of those when a good AM signal 
came through. And don’t tell me about the 
selectivity, either. This receiver of mine has 
been doing a great job for me, and I’m not 
about to modify it just because of a bunch 
of Donald Ducks. Sooner or later this 
sideband stuff is gonna fade right outa the 
picture, anyway.” 

Well, I just thought I'd get it off my 
chest, anyway. Anyone for tennis? 

. . .K2AGZ 
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Parker R. Cope W3SGV 
15 Oak KnoJi Road 
Cockeysville, Maryland 21030 



Flat-walleted brass-pounders, take heart. 
An electronic key, the Magikey, is a gutless 
wonder for making self-completing dots and 
dashes with controlled spacing. Only three 
plastic transistors are used to generate the 
keying waveform, and the lot can be bought 
for about two dollars. A keying relay and 
driver are available for about another three 
bucks if you need them, and the single pole 
key can be anything from a “Vibro-key" to 
a piece of hacksaw blade. Don’t let the cost 
or size mislead; it’s a real performer, almost 
like magic. 

The Magikey uses the Programable Uni¬ 
junction Transistor (PUT* to develop the 
timing function and keying waveform. The 
PUT is a peculiar device introduced by Gl£ a 
little over a year ago. The PUT exhibits a 
negative resistance between anode and 
cathode whenever the anode-gate junction is 
forward biased and a critical anode current, 
Ip, is permitted to flow. That is, after the 
anode is made more positive than the gate, 
the regeneration inherent in the PNPN 
structure causes the anode-cathode and 
gate-cathode voltages to drop to less than a 
volt above cathode voltage. he device 
remains “on" until the anode current is 
reduced below Iv. After the anode current is 
reduced below Iv, the device turns “off”, 
and the anode cathode terminals become 
essentially an open circuit. 

The ratio of Ip to lv can be from 5 to 50, 
depending on the gate voltage source 
resistance. The highest ratios seem to occur 
when the source resistance is in the range 


2 MEG 



Fig. 1* Magikey electronic key schematic 
diagram* 

from 10K to 100K. The lowest ratios occur 
when the source is in the range of 1K, 

The Magikey, shown schematically in Fig. 
1, can be divided into three parts: the timing 
section, Ql; the keying waveform generator, 
Q2 and Q3; and the keyer, Q4. 

The timing circuit basically is a UJT 
relaxation oscillator. When the cathode is 
grounded, it operates as follows: The timing 
capacitor, Cl, charges through the speed 
control Rl, and the PUT anode voltage rises 
at a rate determined by Cl, Rl, and the 
supply voltage. Rl is chosen so that its 
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current is greater than the ip of the PUT but 
less than Iv for all conditions. When Cl has 
charged to the gate voltage, Vg, the PUT 
turns on and discharges Cl to about cathode 
voltage. After Cl has completely discharged, 
the only current available to the anode is 
through Rl. Since this is less than Iv, the 
PUT turns off. The capacitor then begins to 
recharge to repeat the cycle. 

The anode voltage of the PUT, then, is a 
sawtooth with the maximum positive voltage 
approximately Vg, and the least positive 
voltage approximately equal to cathode 
voltage. When the cathode circuit is open, 
the anode voltage rises to Vg and is limited 
there by conduction of the anode-gate 
junction, and oscillations are interrupted. As 
soon as the cathode circuit is closed, Cl 
discharges to cathode voltage at a rate 
determined by Cl and the impedence in the 
cathode circuit. In the circuit given, any 
closure longer than 1 ms is enough to allow 
Cl to completely discharge. 

To generate dash timing, the cathode is 
c osed to ground and Cl discharges to about 
1 volt. The time required for Cl to recharge 
to Vg is equal to the time of a dash and a 
space. To generate dot timing. Cl is not 
closed to ground but to a positive voltage, so 
that the time required to recharge to Vg is 
reduced to that of a dot and a space. The 
sawtooth pattern for the word “an” is 
shown in Fig. 2. 



Fig. 2. Keying waveform for word "AN." 

The keying waveform shown in Fig. 2 8 is 
generated by sensing whether the sawtooth 
voltage is above or below a particular voltage 
Vs. When the sawtooth is more positive than 
Vs, a “key-up” voltage is produced. When 
the sawtooth is less positive than Vs, a “key 
down” voltage is produced. The time 
required for the sawtooth to rise from Vs to 
Vg is the time of a space, or the minimum 
“key up” time that can be generated. 

In the keying waveform generator 
section, the PUT, Q3, does the voltage level 
sensing, while Q2 isolates the timing 
capacitor from the loading effects of Q3. 
When the voltage on the emitter of Q2 is 
higher than Vg of Q3 and causes Ip to flow 
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through R4, the PUT turns on, and the 
anode and gate voltages fall to about 1 volt. 

J his voltage level represents "key up." When 
the voltage on the emitter of Q2 is reduced, 
(the timing capacitor is discharged), the 
anode current available to Q3 is less than Iv. 
and the PUT turns off. i he voltage at the 
gale of Q3 switches from about 4 volts "key 
down" to 1 volt “key up.” This is more than 
enough to drive a keying transistor or even a 
low-power audio side-tone generator. 

In the keyer section, Q4 is the keying 
transistor. The “key down" current varies 
with power supply voltage, from .25 ma 
with a 12 volt supply, to .5 ma with a 24 
volt supply. This current is sufficient to 
drive a low current transistor. In Fig. 1, the 
keying transistor is shown driving a keying 
relay, but the most practical and economical 
approach depends on the keying arrange¬ 
ment used in your transmitter. A high 
voltage transistor costs about half as much as 
the relay, but has limited current carrying 
capability. 

When driving a relay, the power 
dissipation in the transistor can be very low. 
The dissipation is less than 75 mw when 
driving the 500 ohm coil, as shown in Fig, 1. 
'Pile problem is not dissipation; it’s the 
inductive kick when the transistor turns off. 
j iie diode across the relay eliminates that 
problem, so that a low voltage transistor can 
be used to drive the relay. The diode does 
extend the relay release time, but it should 
be significant only if you're batting along at 
30 wpm or so. You won't be working me, 
though, at those speeds, so I'm not too 
picky. If you are, use a high voltage 
transistor that can stand the kick. 

The circuit given has a keying speed range 
from about 5 wpm to 50 wpm. If this is a 
greater range than you need, you can 
rejuggle the R and C combination in the 
timing circuit. Just keep the total resistance 
between 200 K and 2 megohms, and pick a 
value for Cl that gives the speed you want. 
C will depend on the supply voltage, among 
other things, but generally it will be in this 
range: C(in ufd)= words per minute/3 x R(in 
megohms). 

The switch SI across 03 provides a 
continuous “key down" condition for 
tuning the transmitter, if you need it. I tune 
up with a string of dashes, and mentally 
correct the meter readings to account for the 
fact that the key is “up" one-fourth the 
time. 

\djlisting the Magikey for proper charac¬ 


ter formation is a snap. You can use a scope 
or a voltmeter at the gate of Q3, or an 
ohm meter across the relay contacts. Either 
method is better than trying to go by ear. 
The adjustments are straightforward when 
made in this order: 

1. Connect the ohmmeter across the 
relay contacts, or a voltmeter to the gate of 
Q3. Off-set the meter’s zero to read zero 
with “key up.” Note the meter reading with 
“key down," SI closed. 

2. Set the keying speed control for near 
maximum speed so that the meter can not 
follow key closures. 

3. Close the key to the dash position and 
adjust R3, Q1 gate voltage, to cause the 
meter to deflect to exactly 75% of the “key 
down” reading. On the ohmmeter this is 
75% of full scale, since the contacts are 
closed three fourths of the time when 
making properly formed dashes. 

4. Close the key to the dot position and 
adjust R2, Q1 cathode voltage, to cause the 
meter to deflect to exactly 50%' of the “key 
down" reading. On the ohmmeter this is 
50%> of full scale, since the contacts are 
closed exactly half the time when making 
properly formed dots. 

That's all there is to it. The dot/dash/ 
space ratio holds for all keying speed 
settings. 

The power demands of the Magikey are 
minimal, a nominal !8 volts at 1.3 ma. A 
pair of small 9 volt batteries like Eveready 
No. 21b will give about 300 hours of 
operating time if the keying transistor is 
powered from the transmitter. If you steal 
the power for the keyer from the trans¬ 
mitter, it can be anything from 12 volts to 
24 volts. Regulation isn't extremely impor¬ 
tant, but character weight varies with supply 
voltage. So a zener diode regulator for Q1 
and Q3 is a good idea, if you steal the power 
from an uncertain source. 

Construction is not critical, and if you 
don't use the keying relay, the parts easily 
can fit on a 2" x 3 " PC board. The small size 
makes it a natural for adding to the base of 
your key, or even building into a vest pocket 
CW transmitter. 1 expect it will take longer 
to gel the “feel” of automatic dots and 
dashes than it will to build the Magikey. The 
Magikey has only a limited amount of magic 
in it. though. It can't transform a lid, but it 
sure can cure a banana-boat swing. 

You can buy the drilled PC board, or kit, 

from the author. W3SGV 

i “The Polar Key," K4YWS, 73 Magazine , 

April, 1968, 
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Using the Paxitronix Frequency 
Divider with a Transceiver 

The Paxitronix IC-3 Frequency Divider is 
a little gem which provides 25 kHz markers 
from your 100 kHz crystal calibrator. With 
the sub-division of our ham bands, a unit of 
this type is almost a necessity. However, I 
feel a word of caution is in order. 

Installation of the IC-3 into a receiver is 
straightforward, and presents no problems. 
However, the application into a transceiver 
requires the obvious prevention of rf being 
fed back into the calibration unit; i.e. you 
just cannot hook the IC-3 output back to 
the antenna terminal (coax fitting) of the 
transceiver. 

The Drake I R-4 circuit diagram shows a 
“gimmick” connection running from the 
plate of the crystal calibrator tube (V-5 Pin 
#5) to a lead to the grid of the receiving sec¬ 
tion rf tube (V-7). In actuality, they run 
this lead to a wafer switch and secure it so it 
couples into the circuit without any physical 
electrical connection. It is possible to hook 
right to pin #1 of V7 with the blue output 
lead of the IC-3, but this will require retun¬ 
ing the rf coils, and is both undesirable and 
unnecessary. I ran another gimmick wire to 
the same wafer switch on the Drake, and 
utilized one of the spare terminals to hold 
the blue lead mentioned above. The output 
is less than the 100 kHz crystal provides, but 
is more than adequate if the band is quiet or 
the antenna is disconnected during calibra¬ 
tion. More output can be obtained by put¬ 
ting a 6 or 10 pF coupling condenser in 
series with the blue IC-3 output lead and 
hook onto pin §5 of the calibrator tube V5. 
This connection may be more easily made at 
a circuit board conveniently located in the 
TR-4. This now couples back, using the 
original gimmick arrangement and requires 
no TR-4 circuit changes. 

Just to complete the picture, the red wire 
of IC-3 goes to pin #1 of V-20 (OA2), the 
yellow wire to pin #5 of V-5 (pick up on cir¬ 
cuit board), the brown wire to the cathode 
resistor R29 on the circuit board. Phis con¬ 
nects pins 2 and 7 of V-5 so that switching 
the calibrator off and on, also switches the 
IC-3. 

Equal credit for this idea should go to 
K4WM. His steady hands did the soldering. 

Arnold M. Weichert, W2AOW/4 
R.R. if 6, Box 811-P 
Brooksville, Florida 33512 
Ed. Note: A 10K r 2 watt resistor should be placed 
across R112 (2.SK, 7 W resistor) to compensate 
for the 20 ma drawn by the IC-3. 
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25KC MARKS! 

locafe New Sub-Bonds 


Accurately! Four wires connect IC-3 Divider to your 10GKC calibrator to 
give 25KC marks. Circuit board 1/ x 1/7 Specify supply voltage 
- 3 300DC, 10 ma. 'lowest is best.) Send for IC-3, 57,25 postpaid. 


PAXITRONIX INC. SOX 1038 (B) Boulder, Colo. 80302 


NEW INTEGRATED 

FREQUENCY MARKER KIT 

KEEP YOUR RECEIVER CALIBRATED AT 
ALL TIMES • LOCATE SUB BANDS • 
BAND EDGES • FREQUENCY SPOT 
This new kit offers an easy to assemble unit 
which can be mounted outboard or in your re¬ 
ceiver cabinet. Use your TOO khz crystal and 
have clean sharp markers to keep your receiver 
calibrated at all times, locates sub-bands, band 
edges or frequency spot. 
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Steve M. Fried, K2PTS 
P.O. Box 212 
Owings Mills, MD 2111 7 


FM - Fun Maker 


Most amateurs have heard of FM opera¬ 
tion on the vhf ham bands but few are 
actually aware of “what’s happening" and 
why the trend towards FM vhf, especially 
why mobile FM. The purpose of this article 
is to give some insight into an exciting phase 
of amateur radio that seemingly has been 
overlooked by most. It is only within the 
past two years that this phase of amateur 
radio has grown so large that ignoring it 
would be cheating oneself of full use of his 
amateur privileges. 

The majority of FM activity is taking 
place on six meters {called low-band) and 
two meters (called high-band). Activity can 
also be found in lesser amounts on the 10 and 
3/4 meter bands. All operation is crystal 
controlled, both on receive and transmit. 
This eliminates receiver and transmitter 
tuning and missed calls. Receivers become 
more sensitive since they don't have to be 
broad-banded to cover the entire band. FM 
is noted for its quieting factor, which most 
say is better than AM. I lie audio level is 
constant regardless of how strong or weak 
the signal is. Two types of operation are 
generally in use. One is direct station-to- 
station (mobile to base, base to base, mobile 
to mobile, etc.). This direct communications 
is defined as simplex operation. The other is 
via a repeater function. 1 he use of a repeater 
increases the average mobile coverage to 30 
to 50 miles of solid, noiseless, communica¬ 
tions. The repeater and its basic operation is 
explained later. 

For those of us who must satisfy (justify 
may be a better choice of word) the XYL on 
the cost of a mobile installation and its 
appearance, your best bet is FM. Most of the 

equipment available today is “trunk 
mount.' 5 That is — the transmitter/receiver 
combination mounts in the trunk of the car 
and out of sight (point No. 1). All that 
mounts in the front of the car is a small 


control head (point No. 2). The speaker can 
be mounted up against the fire wall if 
necessary (point No. 3) so all that is showing 
in the entire mobile installation is the 
control head. The control head is so small 
one would never notice it unless it was 
brought to his attention. The antenna also is 
a wife pleaser in that two and six meter 
whips are smaller and less conspicuous than 
20 or 40 meter whip antennas. 

FM has considerable potential for emer¬ 
gency communications, since operation is 
simplified and the performance is of com¬ 
mercial quality. If the above does not prove 
a satisfactory argument for the XYL to 
allow a mobile installation, seriously con¬ 
sider the safety ‘actor. If you or your wife 
are out in the car late at night and should 
the car break down all you have to do is pick 
up the mike and request help. Since every¬ 
one is crystal controlled on the same fre¬ 
quency you will be heard immediately. The 
larger (more populated) the city you’re in, 
the more you need radio in the car for 
safety’s sake. It also follows that tlie larger 
the city, the more FM radio amateurs there 
are. The need for safety in a large city and 
the response for help by FM you will receive 
if plotted graphically would display similar 
curves. 

The FM mobile equipment is turned on 
with the flip of the igi ution key and is ready 
to monitor without tuning. The mobile 
equipment is always on the correct fre¬ 
quency. Ninety-eight percent of all equip¬ 
ment in use today is modified commercial 
FM two way radios that have been taker out 
of service from Police, Fire, Taxi, etc. The 
brand names most popular are Motorola, 
General Electric, and RCA. Most equipment 
in use runs between 30 to 60 watts output. 
I he amateur can find for sale (from another 
ham) a complete FM set-up which includes 
transmitter/receiver (almost always on one 
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chassis), control head, speaker, microphone, 
and all power and control cables. The price 
for all this is only between $50 and $150 
depending usually upon the age of the unit 
in question, l ube sets using dynamotors 
usually go complete, all tuned up with 
proper crystals and the aforementioned 
accessories for around $50. A unit that is 
relatively new (manufactured in the last six 
years or so) that has a transistorized power 
supply complete with accessories would sell 
near the $100 range. There are units now on 
the market that run 80 watts output and are 
completely transistorized except for the 
final, complete with accessories that sell 
upwards of $350. But no matter what is 
finally purchased (or horse traded) an FM 
installation is generally much less in cost 
than most amateur SSB mobile gear. The 
price range is generally the same regardless 
of band chosen. The factor that varies the 
price of a given unit would be law of supply 
and demand and popularity of the unit in 
that given area. If units are purchased 
directly from a commercial outlet, con¬ 
version for ham use requires purchasing 
commercial grade crystals and re tuning 
various stages, Two meter gear requires 
padding the front end of the receiver. UHF 
equipment (450 mhz) generally needs no 
modification except for obtaining new 
crystals and retuning. Additional output 
“sock" can be realized through the use of a 
gain antenna. Usually in regular amateur 

a 

mobile service the vertical antenna gain at 
best is unity (1). On two meters and higher a 
gain of +3 db can be had by using an 
antenna of greater than 1/4 wave length. On 
two meters the 5/8 wave length antenna is 
popular. The effective output of the trans¬ 
mitter is doubled by use of the gain antenna. 

Throughout the country 146.94 mhz and 
52.525 miiz are found to be the most active 
frequencies. These frequencies have been 
designated National Emergency and Calling 
frequencies. National repeater frequencies 

are: six meters 52.80 mhz input, 52.72 
output; and on two meters: 146.34 mhz 
input, 146.76 output. In some areas how¬ 
ever, the repeater has output(s) on the mail; 
frequency (above). 

Repeater stations have become quite 
popular recently and are now in operation 


throughout the country. These repeaters 
receive on one frequency (i. e. 146.34 mhz) 
and retransmit the received signal on another 
frequency (i. e. 146.76 mhz) simultaneously. 
This gives mobile stations the advantage of 
higher power and an extremely high 
antenna. Mobile-to-mobile operation is ex¬ 
tended greatly. Right now it is possible to 
travel across the country working through a 
repeater in one area and working through 
another repeater as you approach the next 
area. This is why standard repeater fre¬ 
quencies are a must. 

The Maryland FM Association in the 
Baltimore area fas an active repeater on the 
two meter band. An in-band six meter 
repeater is scheduled for operation soon. 
The two meter repeater has an input of 
146.34 mhz and retransmits out on 146.76 
mhz. Due to my job I am in and out of the 
car all day long. I can’t spend the time 
tuning in stations, loading up the rig, calling 
CQ and hoping someone will be listening on 
the frequency 1 choose. Since most of my 
travel is on the highway at 60 mph Td rather 
pay attention to the road and traffic. With 
the FM installation 1 just pick up the 
microphone, hit the button and say, 
“K2PTS mobile listening.” Since my signal 
goes through the repeater my mobile now 
has the extra sock of high power and an 
antenna at 200 feet, nine times out of ten I 
will get a reply. 

The FM mode can not be compared to 
any other form of operation. Even so, FM 
still holds a place for every type of interest 
in the amateur field. For the vhf DX man 
the remote base stations and repeaters make 
ordinary ground-wave communications 
through use of these facilities comparable to 
the best band openings. On the technical 
side, the builder and experimenter will 
become engrossed in the complexities of 
long distance inter-connected repeaters, 
remote control, mobile telephone, etc. 
Those interested in net operation find that 
the FM mode fits in nicely with Civil 
Defense, RACES, MARS, AREC, etc. For 
the mobiler the advantages are infinite. 

There is so much more to FM than just 
getting a signal report. The resemblance 
between FM and any other mode is purely 
coincidental. Why not give FM a try? 

. . . K2PTS 
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Werner DoJder, WB4CXL 
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The SB 100 on Six Meters 


I am the proud owner of a Heathkit SB 100. 
This rig has performed so well that I just had 
to invent something that could be wrong, et 
voila, I found it. It did not work on six 
meters. 

Now, if you are willing to take in stride 
the loss of the 29.5 to 30 mhz band portion, 
reduced power output, just one band segment 
of 500 khz and reversed dial readings on the 
vfo and mode switch, I can tell you how to 
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Fig. 1. Adding short switch contacts to the 
driver grid, driver plate, and final band switch. 

put this rig on six meters. Reports received 
show that it performs on six like a Heathkit 
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Fig, 2, Detail of the coils 


should. But if you are a hammei and chisel 
man, do not try it. 

he most delicate operation is to add one 
short switch contact to the driver grid, driver 
plate and final band switch. The slotted 
hole contacts of the driver switches are not 
too easy to handle. Try to find a wafer seg¬ 
ment that is like the driver switch, break it 
apart, straighten the tabs that held the con¬ 
tacts with a pair of pliers and pull the tab out 
of the contact slot. Then assemble the tab 
to the driver band switches from the back. 
Fix the contact over it in front of the switch, 
and solder very carefully together. Be sure 
that no solder flows in between the contacts, 
i lie assembly of the final is done in similar 
fashion with a round eyelet contact. 

The driver coils were made of some old 
41 mhz transformers soldered directly to the 
added contacts for support. I used a No. 20 
wire close wound. 


ADD 1 j 



BLACK OCT 


DRIVER GRID < PLATE COIL 


Fig. 3. Driver grid end plate coit with bus 
wire attached. 

Tests have been made to use a 58.395 
mhz heterodyne crystal, but this required 
changes in the heterodyne oscillator circuit, 
gave less output and was finally discarded. I 
settled for a low side 41.605 mhz crystal, 
and quickly got used to switching to LSB in- 



Fig* 4. Adjusting the driver preselector* 


stead of USB and to reading the vfo dial 
backwards: 

50.0 mhz=500 

50.1 mhz=400 

50.2 mhz=300 

50.3 mhz=200 

50.4 mhz=100 

50.5 mhz= 0 

Tune up is best done with an SWR meter. 
ALC and rf output readings are reduced on 
the SB 100 meter. 

I he modifications are as follows and are 
in the proper sequence: 

1. Remove coil cover and support rail 
for better access. 

2. Unsolder and remove 38.395 mhz 
crystal from heterodyne crystal board. 

3. Replace with 41.605 mhz crystal (part 
No. 404-264 SB 110). 

4. On heterodyne oscillator board, re¬ 
move 2 turns from 29.5 mhz coil (blue dot) 
and resolder. 

5. Add three short switch contacts to 
driver grid, driver plate and final band switch. 
See Fig. 1 and text. 
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Fig. 5. Completed assembly of the band 
switch. 


6. Tap 10 meter coil L905 in the middle 
with heavy red wire and run through hole 
DB2 in chassis to added short contact on 
final band switch. Solder each end. 

7. Make 2 coils. See Fig. 2 and text. 

8. Connect bus wire 1 Vz inch long to 29 
mhz driver grid and driver plate coil form 
(left hand bottom, see Fig. 3) and solder. 

9. Solder 2*3/4 turn coil to added con¬ 
tact on driver grid switch and added bus wire 
from 29 mhz driver coil (black dot). 

10. Solder 214 turn coll to added contact 
on driver plate switch and added bus wire 
from 29 mhz driver plate coil ( black dot). 

11. Punch two holes for access to new 
coils into coil cover. 

12. Reassemble support rail and coil cover. 

13. Adjust heterodyne coil per manual. 

14. Adjust driver preselector to Fig. 4. 

15. Peak driver grid and driver plate for 
maximum per as manual. 

. . .WB4CXL 


GATEWAY 

ELECTRONICS 

6150 Delirar Blvd., St. Louis, Mo. 63112 

314-726-6116 

Key Operated Dpdt Switch - For burglar 
arJarms or equipment protection. Ship¬ 
ping wt, 1 /2 lbs. S 1.25 

Weston Meter 40-0-40 Micro-Amp 2 - 
1/2 inch new. Ideal for 2 way radio 
alignment, etc. Shipping wl. 2 lbs. S 2.95 
t2 Volt Center Tapped Transformer @ 

70 Amps Primary 115 volts AC 
Shipping wt. 35 lbs. S 9.95 

12 Volts D.C. to 115 Volts A.C. In¬ 
verter Kit - Transistorized - 200 
watts output. Complete with all 
parts, case, and diagram. Shipping 
wt. 25 lbs. S18.95 

PRC-6 Handi Talkie 6 meters FIVl unit. 

Less batteries. Shipping wt. 15 lbs. S4CX0G 
3600-0-3600 Vott @ 750 MA Plate 

T ransformer, 11 5 or 230 volt primary 
shipping wt; 75 lbs. $25.00 

Vacuum Variable Condensers - New - 
UCS - 500 less tuning head. 500 pf 
shipping wt* 20 lbs, S35.00 

UCS - 750 750 pf shipping wt. 201b $35 00 
UCS - 300 with motor drive. 300 
pf shipping wt. 25 lbs. $35.00 

VV 150, 1 50 pf shipping wt. 20 lbs. $35.00 
UHC - 75 75 pf shipping wt. 20 lbs. $35.00 
Minimum order 35 00. Sorry, no catalog at this 
time* Write for specific items. Watch for our 
ads m 73, Stop in and see us when you're in St. 
Louis, 
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Hy-gain 

was 

Special 

5BDT 

39.95 

24.50 

4BDT 

29.95 

17.50 

3BDT 

19.95 

12.50 

2TD traps 

14.95 

9.00 

WANTED: General Coverage 
in Good Shape. 

Receivers 


H C J ELECTRONICS 


E. 8214 SPRAGUE 
Spokane, Wash, 99206 




ELECTRONICS INTERNATIONAL SERVICE CORPORATION 
11 w HMIN STREET, WHEATON, MARYLAND 


COLLINS 

Factory-authorized warranty 
service comes to the east coast 
All Other Makes Serviced 

We service the world—Gov¬ 
ernment, Industrial and 
Amateur Communication 
systems packaging, installa¬ 
tion or service* No job too 
big, no job too small! 

EISCO 


lOUIXS 


AUGUST. 1969 


75 





































































George R. Allen, KIEUJ 
Rt. ft 2, Robin Circle 
Tolland, Connecticut 06084 



Surplus, unmarked crystals are easy to ob¬ 
tain. but are of little value to most experi¬ 
menters since the frequencies are unknown. 
By using a Grid-Dip-Oscillator and/or a sur¬ 
plus frequency meter, the frequencies of the 
unmarked crystals may be determined to an 
accuracy exceeding 1% depending on which 
instrument is used. 

t 

Measurement with Grid-Dip-Oscillator 

* 

4 OR 5 TURNS NO. 10 OR 
SMALLER WOUND AROUND G DO COIL 



GRID DIP 
OSCILLATOR 



crystal under TEST 


dip will be missed. The dial of the GDO will 
now read the approximate frequency of the 
crystal. If a dip is not obtained, it will be 
necessary to use the next highest coil for the 
GDO. When resonance is obtained, it will 
be possible, with careful tuning, to maintain 
a steady dip. at which point the GDO will be 
locked to the frequency of the crystal. It is 
now possible to use a general coverage re¬ 
ceiver to pick up the oscillating crystal and 
thus determine the frequency of the crystal 
to an accuracy better than that of the GDO. 
If a general coverage receiver ts not available, 
a surplus frequency meter such as the BC .'11- 
may be used. 

Measurement with the BC 221 


Fig 1, Setup for rough frequency deter¬ 
mination. 


Fig. 1.shows the setup for using a Grid-Dip- 
Oscillator to roughly determine the resonant 
frequency of an unmarked crystal. L I is a 
four or five-turn link, wound around the coil 
of the GDO. The coil may he soldered to a 
crystal socket or wrapped around the pins of 
the crystal being checked, fo find the ap¬ 
proximate frequency of the crystal, choose a 
low frequency band coil such as 2 to 5 mhz 
first, using the higher bands last. Avoid 
starting with high band coils as the measured 
frequency may be an overtone. Insert the 
coil in the GDO. place the GDO in the oscil¬ 
lator position, couple LI tightly to the GDO 
coil and vary the frequency of the GDO from 
low to high very slowly. At resonance, the 
GDO will dip very sharply. It is important 
to vary the frequency slowly or the sharp 


5 TURNS NO SB INSULATED WOUND 
TIGHTLY AROUND GDO COIL 


ANTENNA 


ec 2Z\ 

OR SIMULAR 1 
LOW POWER 
frequency 

METER GNO 


L 5 



GRID DIP 

oscillator 



(in DIODE POSITION) 
crystal under test 


Fig, 2* Setup for accurate determination of 
crystal frequency. 


Fig. 2 and 3 show two setups for using 1 lie BC 
221 frequency meter to measure the fre¬ 
quency of unmarked crystals. Fig. 2 uses the 
GDO as a detector, while Fig. 3 shows a more 
sensitive arrangement using a VTVM as a de¬ 
tector. 

With the BC 221 or similar frequency 
meter, the crystal is connected across the out¬ 
put terminals, and the detector eit her coupled 
through a loop in the circuit or directly a- 
eross the crystal. If a GDO oscillator is a part 
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of the station equipment, the quickest way to 
determine the frequency is to first roughly 

find the frequency of the crystal using the 
GDO as previously described. After the 
rough frequency has been determined, place 
the crystal in one of the circuits as shown in 
Fig. 2 or 3. If the GDO is used as the detec¬ 
tor. do not alter the tuning when placing the 
GDO in the circuit. Starting at a frequency 
known to be above or below the rough cry¬ 
stal frequency, very slowly vary the frequency 
of the BC 211 toward the rough frequency, 
until an indication is observed either on the 
GDO in the diode position or on the VTVM. 
The indication in either case will be an up¬ 
ward deflection on the meter. In the case of 
the VTVM as a detector, there should be 
some residual reading on the meter which 
will increase when the crystal frequency is 
reached. In some cases, depending on the 


SMA.l Signal DtOOE 


BC 22J 

OR S1MULAR 
LOW POWER 
FREQUENCY 
METER 

ANTENNA _ ^ ' + 

GRD 

_____ A 

r n 1 

■■^crystal ^ 

UNDER 

TEST 

L _ _ _ A 

r — ■ 

OOI UFD TO VTVM 

^ DISC ON LOW 

CERAMIC DC RANGE 



Fig, 3. Alternate setup for accurate deter¬ 
mination of crystal frequency. 


type of GDO and the frequency, the indica¬ 
tion on the GDO may be barely discernible. 
In this case, it is recommended that the 
VTVM be used as the detector. If a GDO is 
not available, and it has been impossible to 
determine the rough frequency of the crystal, 
then the task is more time consuming. It 
will now be necessary to start the frequency 
meter at its lowest frequency and slowly 
vary the frequency upwards until an indica¬ 
tion is noticed on the detector. 

By using the techniques described, I have 
measured crystals in the range of 2 to 12 
magacycles with the results exceeding 1% 
accuracy. If it's necessary to determine the 
frequency of a crystal to an accuracy much 
better than this, then the crystal should be 
placed in the oscillator to be used, and the 
frequency checked by using more sophisti¬ 
cated methods. These techniques are pre¬ 
sented because of their speed, simplicity, and 
reasonable accuracy. 

...K1EUJ 
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Getting Your Extra 
Class License 


Part VII - Receivers 

STAFF 


Last month, we examined (he nature of 
noise and also look a look at the various types 
of detectors used in communications receiv¬ 
ers. In this installment of the Extra Class 
study course, let’s stick with receivers a little 
longer and find out some of the more exotic 
details. 

In doing so. we'll cover eight of the ques¬ 
tions on the I CC study list—a few more than 
we usually take care of in a single section, but 
these are all rather closely related. The speci¬ 
fic questions involved are: 

1 1. How does a squelch circuit operate? 
Draw a commonly used squelch circuit. 

33. How should a wave trap be connected 
to a receiving antenna circuit to attenuate an 
interfering signal? 

45. How do receivers for remote control 
of objects and regular type communications 
receivers differ in basic operation? 

46. How will a long and a short time con¬ 
stant AVC circuit affect reception? 

51. How do trimmer and padding capaci¬ 
tors affect receiver tuning? 

59. Define the conversion efficiency of a 
mixer tube, 

68, What is the image-response of a recei¬ 
ver? How can it be reduced? 

70. What effect will extending the low- 
frequency response to a signal have on the 
design of an SSB receiver? 

As always, we won’t attempt to answer any 
of these questions directly. If your only in¬ 
terest is in memorizing answers, there are 
other sources for that kind of information. 
Instead, we’ll frame a sel of more general 
questions which will cover all these and more 
besides, and in the process of finding the an¬ 
swers to that more general set. get the answers 
to the study questions and all related queries. 

The major subject involved in all these 
questions is that of receiver design and opera¬ 
tion. A logical starting point, then, would be 


to ask “What influences receiver design?”- 
but that’s just a little too big a question for 
our space. At least one book of more than 
1,400 pages has been written on that one, 
and the only way the subject was met in so 
little space was to make generous use of ref¬ 
erences to other volumes throughout! 

So we will use a similar starting point, but 
a more restricted question: “How does the 
purpose of a receiver affect its design?”, 
which will lake care of question 45 among 
others; then we’ll try to determine, “How do 
signal characteristics influence receiver de¬ 
sign?" and this should cover questions 46 and 
70. 

Most of today's receivers are superhets, 
and superhets have some special problems. 
That’s our third question—“What are some 
of the special problems of superhets?”—and 
it will equip us to answer questions 51, 59 
and 68 on the FCC List. Regardless of receiv¬ 
er type, interference is always something 
which must be faced, and our final general¬ 
ized question will be “How can we combat 
interference?” That should take care of ques¬ 
tions 11 and 33 among others. 

All set? Let’s move out. 

Ho w does the purpose of a receiver affect 
its design 7 Radio receivers are designed for 
many purposes, and it appears obvious that 
the purpose of any individual receiver must 
affect its design rather strongly. The differ¬ 
ence in design and performance between an 
inexpensive transistor pocket portable BC set 
and a top-grade SSB communications receiver 
is obvious—but each is adequate for its inten¬ 
ded purpose, and neither has too much per¬ 
formance to meet that purpose. 

The purposes to which receivers are put 
are so varied that we cannot list them all. 
Some of the more common are communica¬ 
tions (that's our own use, mostly), entertain¬ 
ment (BC radio, FM, and TV), remote con- 
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troJ (R/C models and garage-door openers, 
for instance), and measurement (a field- 
strength meter is, after all, merely a calibra¬ 
ted receiver). 

The purpose of a receiver affects its design 
in many ways—but virtually all of the differ¬ 
ences are in “performance parameters" such 
as selectivity, sensitivity, stability of tuning, 
distortion, and so forth. Regardless of the 
purpose to which the receiver is to be put, 
the absolute basics of the design and the prin¬ 
ciples upon which it operates remain pretty 
much the same for all receivers. 

After all, any receiver must perform the 
functions of isolating a desired signal from 
the many infesting the spectrum, building 
that signal up to a usable level, and convert¬ 
ing the modulation of the signal back into 
meaningful operation. This is just as true of 
the receiver in a garage-door opener as it is of 
the sophisticated communications receivers 
used in manned space shots for capsule-to- 
ground communication; at this functional 
level there's no difference at all in basic op¬ 
eration between one receiver and another re¬ 
gardless of the receiver’s purpose. 

1 lowever, some purposes require more pre¬ 
cise performance in certain parameters than 
do others. For instance, a garage-door opener 
need not be capable of being tuned across the 
entire spectrum, or even across a wide band. 
It’s going to be used with a single transmit- 
ter-or at least, a single group of transmitters 
all of which will be on the same frequency - 
so the tuning of its receiver need not be easily 
adjustable. On the other hand, a ham-band 
communications receiver must be able to be 
rapidly and accurately tuned to any frequen¬ 
cy in any of a number of widely-separated 
amateur bands. 

Similarly, a color-TV receiver must accept 
signals within a passband almost 6 mhz wide 
without significant distortion of any of them 
- but a communications receiver’s passband, 
to be useful today, should not exceed 6 khz, 
winch is three orders of magnitude smaller. 

Differences of this sort, which are almost 
completely dictated by the purpose to which 
the receiver will be put, require copipletely 
different circuit designs to provide the re¬ 
quired performance. Viewed at the circuit- 
operation level, then, the design is dictated 
completely by the purpose of the receiver, 
and each different purpose requires a differ¬ 
ent set of basic operating principles. 

To illustrate, here are some of the key 
performance parameters for several different 
receiver purposes: 


A communications receiver may be either 
“all-purpose" or “specialized;” a ham receiver 
would be “all-purpose" in that it must be able 
to receive many different types of signals 
from many different transmitters, while a 
police mobile receiver is “specialized” in that 
it need receive only one type of signal from 
one (or a very few) transmitter. Both, how¬ 
ever, are used for communications. 

An all-purpose communications receiver 
needs to be capable of easy tuning to any de¬ 
sired frequency, with excellent frequency sta¬ 
bility once the desired frequency is reached. 
Selectivity o? such a receiver should be ad¬ 
justable, so that it may be set as narrow as 
possible for any one desired signal, and the 
selectivity should be sharp in order to pick 
one signal out from adjacent-channel inter¬ 
ference. The sensitivity of the receiver should 
be maximum, so that it is not a limiting fac¬ 
tor in performance. Distortion of the modu¬ 
lation should be small, but need not be reduc¬ 
ed to the vanishing point. Audio power out¬ 
put need be only moderate. Finally, the re¬ 
ceiver should be capable of receiving any type 
of modulation used for communications: 
AM, FM, SSB, CW, FSK, and so on. 

A specialized communications receiver 
needs to meet essentially the same list of spe¬ 
cifications, except for those requiring case of 
adjustment of some factor which is absent in 
the specialized application. An example of 
such an exception is the fact that a police re¬ 
ceiver need not be capable of receiving SSB, 
nor need it be tunable in most cases. 

An entertainment receiver may be a BCB 
audio receiver, an FM audio receiver, or a TV 
receiver, and the parameters for each of these 
three are different. 

A BCB audio receiver need cover only the 
limited frequency range of the broadcast 
band, with sensitivity adequate for reception 
of local stations. Cost should be minimized 
in the design and all unnecessary frills left out. 
Audio output should be moderate, and dis¬ 
tortion reasonably low. Good AVC action is 
a necessity, and the selectivity should present 
a passband wide enough to permit reception 
of music. The number of adjustments should 
be reduced as far as possible; in most cases 
only two controls-tuning and volume—are 
provided. 

An FM receiver requires excellent sensiti¬ 
vity, extremely low distortion, and sharp- 
sided selectivity over a relatively wide pass- 
band. Automatic frequency control is de¬ 
sirable since mistuning can create extreme 
distortion, and inclusion of multiplex stereo 
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capability is also desirable. 

A TV receiver is actually two receivers in 
one: FM for audio and AM for video. It must 
be easily switched from channel to channel, 
but continuous tuning is not necessary. The 
passband must be very wide, and distortion 
must be even lower than that acceptable ; 'or 
FM audio if color signals are to be received 
(even in a monochrome receiver). Special de¬ 
tection and sync circuits are also required, as 
are the sweep circuits for presentation of the 
recovered video modulation. 

Receivers used for remote control of ob¬ 
jects need only moderate sensitivity, moder¬ 
ate selectivity, and produce on-off control 
signals rather than audio as their output. De¬ 
signers could care less about distortion in 
simple remote-control units, although if mul- 
ti-channeltonemodulation is used the distor¬ 
tion may become a design factor again. 

Finally, the performance parameters for a 
receiver to be used as a measuring instrument 
depend entirely upon the measurement to be 
made. 

Now we can answer our original question: 
The purpose of a receiver has no effect upon 
the most basic functional operation of a re¬ 
ceiver, which is that of receiving and demodu¬ 
lating a radio signal, but it has every effect 
upon the choice of particular circuits which 
may be used to perform that basic functional 
operation. 

How do signal characteristics influence re¬ 
ceiver design? We have just seen how the pur¬ 
pose to which a receiver is to be put makes 
the first determination of the types of circuits 
the designer may include in that receiver- 
and one of the major areas in which this de- 
determination is made is that which depends 
upon signal characteristics. 

A C’W signal, for instance, can be received 
easily with a receiver passband only 100 hz 
wide I if you can tune that closely, and stay 
on the signal). A TV signal, on the other 
hand, is nearly 5 mhz wide, and the receiver's 
passband must be at least as wide as the signal 
in order to get all the signal in. 

Actually, selectivity is not the only design 
factor which is strongly influenced by the 
characteristics of the signal to be received. 
At least three other areas are as strongly af¬ 
fected : the type of demodulator or detector 
to be included depends entirely upon the 
modulation of the expected signal, the audio 
response (or lack of it) is determined largely 
by the signal, and the AVC attack and decay 
times are also tied rather closely to the expec¬ 
ted incoming signal and the type of modula¬ 


tion on it. 

In the selectivity region, the general rule 
is that the receiver should accept with a reas¬ 
onably flat-topped passband a slot of spec¬ 
trum space as wide as the signal, but no wider. 
If the bandwidth of expected signals varies, 
the receiver designer may take either of two 
courses: if the variance is large, and the user 
of the receiver can be expected to be a train¬ 
ed or experienced radio operator, the pass- 
band may be made adjustable. This is the 
route taken in ham-band receivers, for in¬ 
stance. If the variance is not so great, or if 
the receiver user cannot be expected to know 
how to manipulate many controls, then the 
passband may be fixed at a width great en¬ 
ough to accept the widest expected signal. 
This route is taken with FM entertainment 
receivers, for instance, where the bandwidth 
at any instant is determined by the modula¬ 
ting signal but the maximum bandwidth is 
known to the designer. 

Fig. I lists the maximum bandwidth nor¬ 
mally associated with the most common 
types of signals. 

Type of signal 
CW, 10 wpm 
CW, 100 wpm 
CW, x wpm 
AM communications 
SSB communications 
AM broadcast 
FM broadcast 
TV broadcast 
FSK, 425-Hz shift 


bandwidth (khz) 
0.04 
0.40 
0.004x 
6 
3 

10 

200 

6000 

1.25 


Fig. 1* Bandwidth requirements for various 
types of signals. Bandwidth for any specific 
signal depends upon frequencies in modulat¬ 
ing signal, which in turn depend upon amount 
of information being transmitted. High¬ 
speed cw requires more bandwidth than does 
low-speed transmission; voice requires more 
bandwidth than either. 


I'he choices among detectors were covered 
in some detail in our previous installment, 
and we won't repeat that material. The type 
of detector included in any specific receiver 
design is ralher obviously dictated by the type 
of signal expected, whatever type of circuit 
is chosen must be capable of demodulating 
the expected signal to give the type of output 
signal required by the purpose for which the 
receiver is to be used. 

The frequency response of the amplifier 
or amplifiers which follow the detector stage 
is also influenced greatly by the type of sig- 
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nal expected. For example, a receiver inten¬ 
ded to bring in CW only might go to the ex¬ 
treme of including narrow-band audio filters 
after the detector stage, to help achieve the 
extreme selectivity which may be needed in 
CW reception under poor conditions. The 
audio response of a top-quality entertain¬ 
ment FM receiver, on the other hand, must 
be wider in frequency range than the human 
ear, in order to be certain that the receiver 
in no way limits the quality of the reproduc¬ 
ed signal. 

For remote-control receivers, if a simple 
on-off type of control technique is to be used, 
the amplifiers after the detector need only be 
capable of triggering a dc signal on or off to 
achieve the necessary control. Receivers in¬ 
tended to produce audio output, on the oth¬ 
er hand, need not have any low-frequency re¬ 
sponse below 15 to 20 hz since the ear cannot 
l ear signals of lower frequency, nor can most 
loudspeakers reproduce them. 

For communications use, the audio fre¬ 
quency range of the receiver is normally lim 
ited to the speech region, from 300 to 3000 
hz . elimination of the higher frequencies helps 
reduce annoyance and operator fatigue from 
the high-frequency components of hiss, and 
reduction of the lower frequencies restores a 
balance to the signal which would otherwise 
sound Tubby” or “mushy” and be difficult 
to understand. 

If the low-frequency response of a receiver 
intended to be used with SSB signals is ex¬ 
tended to match that of an entertainment 
receiver, performance may actually be de¬ 
graded with the SSB signals. This occurs be¬ 
cause the locally-supplied carrier used to de¬ 
modulate the SSB signal rarely is a perfect 
match in frequency for the suppressed origin¬ 
al carrier, and almost never is a match in 
phase. 

Any slight frequency error between ori¬ 
ginal and reinserted carrier frequencies is an 
absolute rather than relative error, and is 
usually less than 50 hz (more than. 50 hz er¬ 
ror renders the signal unnatural in any circum¬ 
stances). Its effects, however, are relative, 
because the original effect of the error is to 

move all the speech frequencies within the 
signal away from their proper positions by 
the amount of the error but in the opposite 
direction. That is, if the local carrier is 40 hz 
too high in frequency, each frequency in the 
reproduced signal will be 40 hz lower than it 
should be. (This is true only if the upper 
sideband is being received at the detector 
input; if the lower sideband reaches the detec- 
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tor, the error will be in the same direction 
and each frequency will be 40 hz too high.) 

The difference between a 2000-hz com¬ 
ponent of speech and a 1960-hz component 
is so small as to pass unnoticed, and the dif¬ 
ference between a 350-hz component and a 
310-hz component isn’t particularly objec¬ 
tionable. 

But the difference between an 80-hz com¬ 
ponent and a 40-5 iz component amounts to a 
full octave of pitch, and this is considered 
objectionable by almost everyone. Similarly, 
for an original component of 120-hz frequen¬ 
cy the error would pull it down to 80-hz, 
which is like the shift from the note of C to 
the next lower G on the musical scale, and 
that too isn’t very good. 

Thus the effects of any frequency error 
between original and reinserted carrier are 
most objectionable at the low end of the 
frequency range. Preventing the audio stages 
after the detector from amplifying the low 
frequencies prevents these effects from being 
objectionable to the operator. 

If for some reason a designer felt it neces¬ 
sary to include extended low-frequency re¬ 
sponse, he would then be faced with the 
necessity of providing extreme frequency 
stability and a means for achieving near- 
perfect tuning accuracy. Since the low tones 
contribute almost nothing to intelligibility of 
the signal, communications receivers simply 
operate with reduced audio response at the 
low end and thereby simplify these design 
problems. 

Characteristics of the anticipated signals 
affect design of ihe AVC circuitry in a num¬ 
ber of ways. The most extreme effect is that 
of determining whether AVC will be includ¬ 
ed in the receiver, or left out. For some types 

of signals, AVC need not be included, but in 
most cases it is anyhow since it adds little 
to the cost or complexity of the receiver and 
is frequently an operating advantage. 

If AVC is to be included, the manner in 
which its control voltage is generated is de¬ 
termined by the signal to some degree. For 
instance, the FM discriminator does not pro¬ 
vide an AVC control voltage; if such a detec¬ 
tor is used a limiter stage must be included, 
and the AVC control voltage may be taken 
from this limiter stage where it is generated 
as a by-product of limiting action. The FM 
ratio detector, on the other hand, provides 
an AVC source as well as performing the de¬ 
modulation of the signal. The envelope detec¬ 
tors used for AM detection usually provide 
the AVC voltage as well, but when SSB or 


CW signals are being received, the AVC must 
be developed separately from the detection 
process. 

The function of the AVC circuit is to 
change the receiver gain in accordance with 
the signal strength; this prevents receiver over¬ 
load as well as increasing the convenience of 
operation. Operation of an S-meter is not, 
contrary to some beliefs, the primary purpose 
of this circuit. 

' When the gain is varied, especially in the 
case of envelope detection of AM, the modu¬ 
lation may be affected. For instance, if a sig¬ 
nal modulated with only a 100-hz sine wave 
were being received, and the AVC were allow¬ 
ed to change receiver gain rapidly enough to 
follow the 100-hz variation in envelope level, 
the modulation would be effectively wiped 
off the signal! 

To keep such events from occurring, the 
time constants in the AVC circuit must be 
kept long enough so that receiver gain cannot 
change during a single cycle of any expected 
modulating signal. 

If the lowest frequency to be received is 
300 hz, the AVC time constants must not per¬ 
mit the receiver gain to change more rapidly 
than 1/300 second. Because the gain change 
is logrithmic with respect to voltage rather 
than being linear, and because time constants 
bear only a relative relation to voltage levels, 
the time constants are usually kept longer 
than 1/60 second. For communications use, 
a time-constarit figure of 0.02 might be con¬ 
sidered typical. 

This is entirely too short a time constant 
for entertainment reception, where frequen¬ 
cies as low as 20 hz may need to be reproduc¬ 
ed. The time constants employed in these 
cases are closer to 1 second. 

The effect upon frequency response is not 
the only factor involved in choice of AVC 
time constant, however. One of the primary 
reasons for putting in the AVC in the first 
place is to combat fading of the signal, and 
fading may occur at a rapid rate. The fade 
of an aurora-reflected signal, for instance, oc¬ 
curs at a frequency well up in the audio range, 
and gives such a signal its characteristic buzz- 
saw whine. 


And the time constants of the AVC circuit 
also determine how rapidly the receiver will 
be able to respond to a fade by increasing 
or decreasing gain. If the time constant is too 
long, a given signal will appear to be fading 
or fluctuating in level much more violently 
than if the time constant is short. 

The choice of AVC time constant, then. 
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always represents a compromise between the 
long time constant needed for extended low- 
frequency audio response, and the short time 
constan 1 necessary to permit rapid response 
to fluctuations in signal level. 

So far our discussion of A VC time con¬ 
stants has been based on normal practice with 
AM and FM signals. When a designer includes 
AVC in a receiver intended to handle CW and 
SSB signals, additional factors come into the 
picture—but all the previous factors are still 
present too. 

Any CW or SSB signal is always in a state 
of rapid fluctuation; you might call it a “deep 
fading” signal even if the transmitter is just 
down the block. The reason is that the signal 
level is tied directly to the modulation; 1 with 
the key up, or the voice silent, there’s no 
signal at all, and with the key down or on 
voice peaks, there’s full signal. 

When reception of such a signal is attemp¬ 
ted, using conventional AVC design, the 
necessarily slow time constant keeps the re¬ 
ceiver gain wide open in the absence of in¬ 
coming signal—and holds it wide open for 
the first few fractions of a second after the 
signal arrives. During this time, the entire 
receiver is usually overloaded. 

Eventually, the AVC time constants per¬ 
mit gain to be reduced, but by this time the 
signal is gone again. Gain remains low, now, 
until the time constants permit receiver gain 
to vary. 

The net result is that the receiver is almost 
always overloaded, except when it’s desensi¬ 
tized and cannot receive a weak signal! 

To get away from this problem, the design¬ 
er uses steering diodes to separate the AVC 
circuit’s action into two distinct phases called 
“attack” and “decay.” The attack phase is 
the gain change when a signal increases in 
strength, and the decay phase is the change 
when the signal decreases. By separating 
these two phases, different time constants 
may be employed in each. A fast time con¬ 
stant may be used for attack, and a slow—ex¬ 
tremely slow, in fact-one for decay. The 
receiver then responds to an increase in sig¬ 
nal strength almost instantly, and so cannot 
overload so easily. Once gain is reduced, it 
takes much longer for it to increase again. 
This permits the AVC voltage to reach and 
hold an “average” value during reception of 
CW or SSB signals. 

The slow decay does handicap the receiv¬ 
er’s response to a fading signal, and for this 

reason the fast-attack slow-decay design is us¬ 
ually used only when the CW-SSB detection 
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circuits are in use. If conventional AM is be¬ 
ing received, conventional A VC is usually 
used with it. 

The manner in which the AVC action is 
separated into attack and decay phases is il¬ 
lustrated in the schematic. Fig. 2. This is a 
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Fig. 2. Fast attack, slow decay avc circuits 
usually resemble this schematic, at least in 
basic operating principles. Diode permits 
capacitor C to charge rapidly, but limits dis¬ 
charge path to r2 alone* R2 has very high 
value so that time constant c-r2 is long, 
while attack time constant c-r 1 is short. See 
text for details. 


typical application rather than depicting any 
individual design. The AVC control voltage 
varies from zero to some maximum negative 
value, usually not exceeding 25 to 30 volts 
in absolute magnitude. Let’s assume first 
that no signal is being received, and conse¬ 
quently the AVC line is at 0 volts. 

Under these conditions the capacitor is 
discharged and the controlled stages operate 
at maximum gain. If a CW signal developing 
an AVC potential of -20 volts should sudden¬ 
ly arrive at the AVC’ generator, the voltage at 
point A would also go rapidly to -20 volts. 
This provides a 20-volt forward bias for the 
diode, and the capacitor charges at once 
through Rl. This is the “attack’’ phase of 
the action, and the time constant for attack 
in this circuit is simply Rl times C. 

When the “dil" or “dah" of the CW signal 
is over, the voltage at point A returns to zero, 
but now the capacitor is charged to some¬ 
where near -20 volts. This is reverse bias to 
the diode, and so it looks like an open circuit. 
The only route available for discharge of the 
capacitor is by way of R2. which normally 
has a very high value (from 10 to 22 meg¬ 
ohms. compared to Vi megohm or less for Rl ) 
and so provides a much longer time constant. 
This is the “decay" phase, and so long as the 
capacitor remains charged the receiver gain 
is reduced. Of course, C is discharging 
through R2 at all times and so the gain is 
slowly increasing from the moment the signal 
disappeared, but the time constant is so much 
longer than that of the attack phase that 
gain appears to be “constant." 

If another signal appears to provide a -20 
volts at point A before the capacitor has dis¬ 


charged appreciably, there will still be for¬ 
ward bias on the diode because the capacitor 
voltage is always less than 20 volts. This re¬ 
stores the “attack" phase and the capacitor 
recharges. 

So iong as signal appears before the decay 
time constant has expired, then, a relatively 
constant voltage of almost the full potential 
value ap pears on the AVC line. The receiver’s 
gain remains low between dits or clahs, and 
between syllables of an SSB signal. 

While the decay time constant is long, in 
comparison to the attack time constant or 
even in comparison to communications-orien- 
ted conventional AVC time constants, it is 
short enough to permit full gain to be restored 
between words of a CW or SSB transmission. 
This permits round-table discussions between 
stations of vastly different signal strengths— 
and can occur only because the attack time 
constant is short enough to prevent overload 
for any incoming signal. 

What are some of the special problems of 
superhets? i he most widely used type of re¬ 
ceiver today is the superhet, which combines 
a number of features from older designs to a- 
chieve almost any combination of sensitivity, 
selectivity, and stability which anyone is will¬ 
ing to pay for. These advantages, though, 
have a price in that superhets have a number 
of special problems which do not occur with 
the older, simpler types of receivers. Our 
question now is, what are some of these spe¬ 
cial problems? 



Fig, 3. Block diagram of typical superhet 

receiver front end shows basic operating 
principle of superhet design. Incoming sig 
nal, in this case at frequency of 14,000 mhz, 
is amplified and then applied to a mixer 
Stage where it is mixed with a local oscilla 
tor signal at a different frequency, here 
14,455 mhz. One of the resulting module 
tion frequencies, here 455 khz, is selected as 
the intermediate' 4 frequency and all re 
maining amplification is applied to it. De 
tector then converts intermediate frequency 
to desired output. 

The superhet operates, as shown in Fig. 3, 
on (he principle of mixing two signals to pro¬ 
duce a third signal at the “difference" fre¬ 
quency which contains the modulation of 
both original signals. By making one of the 
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two signals come from the antenna while the 
other comes from a local, variable-frequency, 
unmodulated oscillator, the resulting differ¬ 
ence frequency will have the modulation of 
the antenna signal only. If the locally sup¬ 
plied signal is offset from the antenna signal 
by a fixed frequency, the difference frequen¬ 
cy will be numerically equal to that offset. 
That’s the secret of the superhet’s success: 
it has permitted rf amplification to be done 
at a single, fixed, “intermediate” frequency 
so that the desired sensitivity and selectivity 
can be obtained, while permitting reception 
of antenna signals at almost any frequency. 

The first special problem peculiar to su- 
perhets is that of the mixer stage itself; this 
stage is absent in all other types of receivers. 

The next major problem of the superhet 
is that of local radiation; the local oscillator 
signal may, unless designers prevent it from 
so doing, couple its signal back into the an¬ 
tenna and then the receiver doubles as a low- 
powered transmitter. Mutual interference 
between superhet receivers is not uncommon 
—for a number of years the Navy avoided 
the superhet for shipboard use because too 
many receivers of this type operating so close 
together as they must on board ship blocked 
each other out. However, careful design can 
solve the problem, and a little later we’U see 
how it’s done. 

The third major problem on our list is that 
of “image response;” it comes about because 
for any single frequency to which the local 
oscillator may be tuned, two antenna signals 
may exist to produce the intermediate fre¬ 
quency. For example, if you want to receive 
a signal at 7250 khz and your if is 500 khz, 
you can tune your local oscillator to 6750 
khz (500 khz lower than the desired signal 
frequency), and the if amplifier will accept 
the resulting 7250-6750=500 khz output. 

But, it will also accept the 6750-6250= 
500 khz output which would be produced by 
a signal at 6250 khz, and that undesired re¬ 
sponse is known as the “image.” 

Like re-radiation, it can be cured by care¬ 
ful design and we will look at this one too in 
more detail. 

The final problem we’ll examine is that of 
“tracking;” the superhet receiver requires that 
a local oscillator’s frequency be varied to tune 
in any signal, and normally both the mixer 
stage and an rf amplifier are also tuned—but 
to the frequency of the signal, rather than 
that of the local oscillator. Since the two fre¬ 
quencies are offset one from the other, it 
takes some involved juggling of resonance 
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formulae in order to achieve this ‘tracking” 
as the receiver is tuned across any appreciable 
frequency range. 

Let’s take these four problems and look at 
them, in order, a little more closely. Well 
start with the mixer stage. 

The purpose of i he mixer stage is to pro¬ 
duce modulation or sum-and-difference fre¬ 
quencies which are the sum and difference of 

the incoming rf signal and tile local oscillator 
signal. One of these modulation frequencies 
- usually the difference frequency—is selected 
as the intermediate frequency for amplifica¬ 
tion and subsequent detection. 

if the local oscillator and the mixer stage 
are combined in a single tube, that stage is 
usually called a “converter;” if they are sep¬ 
arated into separate sections, the terms “local 
oscillator" or “first oscillator” and “mixer” 
are used. 

To quote the “Electronic Designers' Hand¬ 
book," intermodulation between two signals 
can occur only in a nonlinear element; there¬ 
fore, mixers and converters are necessarily 
nonlinear devices. 

In theory at least, and to some degree in 
practice, almost any nonlinear device can 
mix signals, and thus can be used as a mixer 
in a superhet. At uhf, the most commonly 
used mixer is an ordinary diode. But at more 
conventional frequencies, most designers pre¬ 
fer to get more action than mere mixing out 
of the mixer stage, 'hey like to make it pro¬ 
duce some signal gain, some selectivity, and 
help to isolate the oscillator signal from the 
antenna, if possible. 

For this reason, most mixers employ ac¬ 
tive devices either vacuum tubes or transis¬ 
tors, These can amplify the signals, and the 
proper type of tube or circuit, or both to¬ 
gether in most cases, can assist in isolating 
the various signals properly. 

A number of different types of mixer cir¬ 
cuit exist, as do several special types of tubes 
designed for mixing. Some of these special 
types Include the pentagrid converter typi¬ 
fied by type 6SA7 and 6BE6, the triode- 
hexode converter (virtually obsolete today), 
and the heptode and octode designs. 

All. however, aciiievetheir mixing in essen¬ 
tially the same manner: for one of the two 
signals to be mixed, the stage acts essentially 
as an amplifier. The gain of an amplifier is 
determined by the transconductance of the 
active device in it: in the mixer, this trans- 
conductance is varied by the second of the 
signals to be mixed. 

I he result is an amplifier whose gain varies 


at a rate determined by one rf signal, while it 
is amplifying another signal. Both original 
signals will appear in the output, and since 
the change in gain is anything but linear (see 
Fig. 4) the two signals intermodulate each 
other to produce side frequencies which are 
the sum and difference. 

Gm 





Fig. 4, This composite graph which relates 
tube transconductance to instantaneous grid 
voltage (upper left portion), oscillator volt¬ 
age applied at grid to time (lower left), and 
resulting conversion transconductance to 
time (upper right) shows where the non¬ 
linearity necessary to provide mixer action 
comes from* Oscillator voltage swings grid 
past cutoff at times, and conversion trans¬ 
conductance drops to zero during those 
times; even when tube is conducting, con¬ 
version transconductance is in constant state 
of change, and change does not follow a 
linear rule* 


The output circuit of this “amplifier” is 
tuned to the desired output frequency, which 
is usually the difference frequency. Thus, 
both of the original frequencies as well as the 
sum frequency are by-passed to ground, while 
the desired output frequency is amplified. 

The fundamental property of a mixer 

tube-or any tube used as a mixer-so far as 
the engineers are concerned is its “conversion 
transconductance," which is defined as the 
ratio of the peak output current at intermed¬ 
iate frequency to the peak input voltage at 
signal frequency. This value depends upon 
oscillator injection levels as well as upon the 
tube's inherent characteristics, so it must be 
measured under carefully controlled condi¬ 
tions. The difference between conversion 
transconductance and the more familiar plain 
“transconductance” of the tube is that con¬ 
version transconductance relates an output at 
one frequency to an input at another, while 
ordinary transconductance simply relates out¬ 
put current to input voltage, with both being 
at the same frequency. 
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The term “conversion efficiency" is ap¬ 
parently unknown to professional receiver 
designers. At any rate, it is not mentioned 
in “Electronic Designers’ Handbook,” the 
“Radiotron Designer's Handbook,” Terman's 
“Electronic and Radio Engineering,” or Bill 
Orr’s “Radio Handbook.” The only publica¬ 
tion we could find which does mention this 
phrase, in fact, is the ARRL Handbook! The 
professionals in the field call this factor “mix¬ 
er amplification” rather than “conversion ef¬ 
ficiency”—but whatever the name used, it's 
the ratio ot intermediate-frequency output 
voltage to signal-frequency input voltage, and 
you can calculate it by multiplying the if load 
impedance in the mixer plate circuit by the 
conversion transconductance of the stage. 

Aside from achievement of adequate stage 
gain—or “conversion efficiency”—the major 
problem presented by the mixer stage is that 
of adequately isolating the local oscillator 
and the input signal each from the other, 
while providing enough injection to permit 
proper mixing action. If isolation is insuffi¬ 
cient, the oscillator may be “pulled” by 
strong signals with a resulting frequency shift. 
In addition, the oscillator signal may be radia¬ 
ted to cause interference to other receivers, 
and performance will suffer due to circuit 
loading in the mixer and preceding stages. 

Use of separate mixer and oscillator stages 
helps in control of signal isolation, as does 
the use of specially designed mixer tubes 
which minimize interaction between their 
two input circuits. When conventional tubes 
are found desirable, special circuitry may be 
used. See the previous installment of this 
study course for one such circuit which uses 
a pair of triodes to provide almost complete 
isolation of oscillator and signal frequencies 
while achieving good mixing action over a 
wide range of signal strengths and providing 
exceptional stage gain. For additional mixer 
circuits, refer to any of the books listed at the 

end of this installment. 

The second problem we'll examine is that 
of preventing radiation from the local oscil¬ 
lator. This is tied up to some degree with the 
mixer circuit, but is not confined to the mix¬ 
er alone. Several other factors must also be 
considered. 

For instance, the re-radiation problem is 
always more severe when the mixer is con¬ 
nected directly to the antenna than when an 
rf amplifier comes between antenna and mix¬ 
er. The oscillator signal is always present, to 
some degree, in the mixer's grid circuit even 
when the most isolating mixer possible is 
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used. If this grid circuit is coupled directly to 
an antenna, that small oscillator signal may 
escape. With the better mixer designs the 
amount of oscillator signal which can escape 
through the grid circuit is small enough to be 
within legal limits—but an intervening rf am¬ 
plifier can reduce it still more, and will. 

No number of intervening stages can pre¬ 
vent radiation, however, unless the local os¬ 
cillator signal is rigidly confined within the re¬ 
ceiver to the areas where it is necessary. This 
means that the oscillator circuit should be 
shielded as completely as possible, and that 
all leads to and from this circuit be either 
shielded or filtered, to make certain that no 
signal escapes to be coupled accidentally to 
any part of the antenna or power-line. 

Re-radiation of the local oscillator signal 
can have serious consequences. Not long ago, 
radiation from garage-door openers was found 
to be interfering with the radio navigation 
equipment on jetliners in the crowded Los 
Angeles airport area. Fortunately no acci¬ 
dents resulted-but it was strictly a matter of 
good luck, because on at least one occasion 
the airliner was coming through overcast 
skies on a dead aim for the offending garage 
door when the pilot recognized that some¬ 
thing had gone seriously wrong! 

Because the consequences can be so ser¬ 
ious, the FCC has set limits on the amount of 
radiation permissible from any electronic de¬ 
vices. These limits compose Part 15 of the 
Commission's Rules and Regulations—and 
the “Part 15’ license-free transceiver units 
are legal to operate precisely because they 
come just inside the limit of permissible ra¬ 
diation. Only a small minority of the users 
of electronic equipment are aware of the ex¬ 
istence of this part of the FCC regulations— 
but, tile Commission holds the user of the 
offending equipment liable for any violation. 
Any receiver with more radiated signal than 
Part 15 allows is considered by the commis¬ 
sion to be not a receiver, but an unlicensed 
transmitter! For this reason alone, radiation 
is one of the most serious problems faced by 
the designer of a superhet receiver. 

The special superhet problem most obvi¬ 
ous to the user of the receiver is that of imag¬ 
es. As we saw a few paragraphs back, the 
image response comes about because two sig¬ 
nal frequencies, rather than one, are capable 
of producing the proper intermediate frequen¬ 
cy, and the receiver cannot tell the difference 
by the time the signal gets to the mixer out¬ 
put circuit. 

Response to images can be minimized in 


only one way-by providing adequate selec¬ 
tivity ahead of the mixer stage. In some 
cases, this means that as many as two /'/-am¬ 
plifier stages may be necessary, but in others 
the mixer-stage input circuit may provide ad¬ 
equate selectivity by itself. It all depends 
upon the ratio between signal frequency and 
local oscillator frequency. 

For example, an ordinary 5-tube clock- 
radio operating on the AM broadcast band 
covers a frequency range from 550 to 1600 
khz, and normally has an if of 455 khz. The 
local oscillator could be operated either above 
or below the signal frequency, but if it were 
below its tuning range would have to be from 
95 to 1145 khz which is greater than a 10-to- 
1 ratio from high to low frequency. 

By using “high-side injection,” the oscil¬ 
lator need only cover the range from 1005 
to 2055 khz, or a little more than a 2-to-l 
ratio from high to low, and so high-side in¬ 
jection is the universal choice. 

When the receiver is tuned to 600 khz, the 
oscillator is then tuned to 1055 khz, and the 
image response point is 455 khz higher or 
1510 khz. When the receiver is tuned to 700 
khz, the image response is 910 khz higher or 
1610 khz; this frequency is outside the broad¬ 
cast band and very few signals can be expec¬ 
ted there. 

The result is that images can only be ob¬ 
jectionable from the low end of the dial up 
to 690 khz, and the FCC helps keep even 
these down by setting up frequency assign¬ 
ments so that any area in which the local sta¬ 
tions operate below 690 khz has few, if any, 
stations operating 910 khz higher. 

Even when an image can be encountered 
with this simple receiver, it takes a strong 
signal to get through the 3-to-l mistiming 
which exists at the mixer input circuit. 

At the higher frequencies we use. though, 
the situation is rather different. The distance 
between desired signal and the image is still 
just twice the if, or 910 khz if the standard if 
is used but this is such a small percentage of 
the signal frequency that both the desired sig¬ 
nal and any possible image roll right on thru 
a single tuned circuit. 

Sometimes, even the additional selectivity 
offered by one or two rf amplifier stages 
isn’t enough. In such cases, a preselector may 
be used to reduce image response still more. 
The preselector is nothing but an additional, 
outboard //amplifier— but it adds a few more 
tuned circuits to the signal path between 
antenna and mixer, and in addition it may if 
necessary be deliberately mistuned to one 
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silk 1 of the desired signal in order to cut down 
the image’s strength still more. 

A better answer than the use of the presel¬ 
ector is to use an additional mixer stage so 
that the irst intermediate frequency is a 
much larger fraction of the signal frequency. 
1 he image response of such a setup is then 
removed much farther from the desired sig¬ 
nal, and the preselector’s action is much more 
effective. The resulting rather high if 'produc¬ 
ed by the additional mixer stage is then con¬ 
verted again down to a low //for gain and 
selectivity. A process such as this is known as 
multiple conversion; if two intermediate fre¬ 
quencies are employed, it’s called double 
conversion, and if three are used (as often 
happens, especially in uhf and vhf operation) 
it’s triple conversion- The added stages may 
be outboard to the main receiver; in this case 
the whole outboard unit is known as a con¬ 
verter. Use of a converter is the standard 
technique for vhf operators, and finds much 
favor with hf operators who specialize in the 
higher-frequency bands where image respon¬ 
ses are most troublesome. 

Fig. 5 shows, graphically, the causes and 
cures of the image problem. 



Fig. 5. Causes and cures of image problem 
are shown here. Heavy vertical line repre¬ 
sents desired incoming-signal frequency and 
solrd curve represents typical receiver front- 
end selectivity at this frequency, If if is low 
in comparison to signal frequency, as is the 
casG with if 1, then oscillator offset is small 
also (lot) and the image response Oml) is 
still acceptable to front-end selectivity curve. 
Image response will be poor; images will 
come through almost as well as desired sig¬ 
nals. Changing to higher if, as for instance 
if2, pushed oscillator offset out to lo2 and 
moves image point well outside front-end 
acceptance range to im2. If signal is sut 
frciently strong it can still get through, but 
image response characteristics will be much 
improved since only strong images can make 
it now. Alternate action to cure problem is 
to increase selectivity of front end as shown 
by dotted curve; thi,s is usually done by us¬ 
ing preselector accessory. 

■ 

The final special problem of the superhet 
which we’re going to look at this lime is that 
of tracking. The object of tracking a receiver 
is to be able to simultaneously set to some 
desired frequency each of several tuned cir¬ 
cuits, all of which are mechanically connected 
to each other and operated by a single control. 
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What complicates the situation in the super- 
het is the fact that the desired frequency for 
the oscillator's tuned circuits is different 
from the desired frequency for the signal 
tuned circuits, by the amount of the if 

In broadcast receivers, (he tracking prob¬ 
lem is simplified greatly by specialized mech¬ 
anical design of the tuning capacitors. The 
plates of the oscillatoi tuning capacitor are 
shaped differently than those of the mixer 
and /-/-stage (if any) capacitors, so that at any 
one position of the tuning control, the dif¬ 
ferent circuits are automatically tuned to the 
appropriate frequencies. 

In receivers which must cover more than a 
single frequency band, however, such a sim¬ 
ple solution cannot be used, because the re¬ 
quired shape to produce the necessary con¬ 
stant frequency difference differs from band 
to band. In these cases, tracking must be 
achieved by electrical means. 

It's relatively simple to make the differ¬ 
ence between signai and oscillator frequencies 
equal to the if at any two points within the 
timing range, by proper choice of L-C factors 
in the different tuned circuits involved. The 
problem is not so simple when you want to 
make the difference at all points within the 
range equal; in fact, it’s incapable of solution 
for all points in the range. The best the de¬ 
signers can do is to make tracking coincide 
properly at three points within the range. 
One of these three points is near the low end, 
another near the high end, and the third 
somewhere in between. 

When three-point tracking is achieved, the 
oscillator will be lower in frequency than it 
should theoretically be at all points between 
the low-end tracking point and the mid-band 
point, and will be too high in frequency be¬ 
tween the mid-band point and the high-end 
point. However, the error seldom exceeds a 
few khz-and in a superhet it’s the oscillator 
frequency which takes charge, so the opera¬ 
tor never becomes aware that any error ex¬ 
ists. 

To see how tracking is achieved, let's look 
first at single-point tracking. Tills is the kind 
of situation which exists in a fixed-frequency 
receiver—and of course if the frequency is 
never going to vary the term “tracking" isn't 
really applicable, but single-point tracking 
gives us a place to get started into the prob¬ 
lems. 

Fig. 6 shows schematically portions of the 
rf, mixer, and oscillator circuits which are 
involved with tracking. We'll assume that 
the three tuning capacitors Qj, Ct2> and 



AVC AVC 


Fig, 6* Starting point for look at tracking 
problem is “signal-point** tracking such as 
for fixed-frequency receiver. Shown here 
are, left to right, rf-stage, mixer, and oscilla¬ 
tor tuned circuits. With all tuning capacitors 
having same value, circuit can easily be ad* 
justed to desired frequencies by varying in¬ 
ductance of coils. Single-point tracking has 
no problem. 

Ct3 all have the same value. In a single-fre¬ 
quency receiver this is not necessarily the 
usual case, and in fact is seldom the practice 
—but in a tunable receiver using multiple- 
ganged capacitors alt three or more variables 
in the gang will have the same value at any 
position of the shaft, so this serves as our in¬ 
troduction to tracking. 

To get the proper tracking condition at a 
single point, all we need do is to adjust the in¬ 
ductance values so that the three tuned cir¬ 
cuits each tune to the proper frequency. If 
the oscillator operates above signal frequency, 
the oscillator coil will be set for a lower in¬ 
ductance than either the rf or mixer coils. 
When each coil tunes to its proper frequency, 
we have achieved single-point tracking. 

Now let’s see what happens when we try 
to achieve two-point tracking. This can be 
thought of as the design of a two-frequency 
receiver to receive either of two fixed fre¬ 
quencies. VVe can no longer adjust the coils 
individually for both of the frequencies, al¬ 
though we still have the option of adjusting 
coils for either one of the two. We must get 
our tracking at the other frequency by some 
other means. 

To make our illustration as close as possi¬ 
ble to the real tracking problem we're work¬ 
ing toward, we’ll modify the circuits of Fig. 
6 so that they look like Fig. 7. The 3PST 
switch cuts in additional capacitance across 
the three tuning capacitors to select the lower 
frequency, and cuts it out to switch to the 
upper frequency. Again, all capacitances are 
identical, and the extra capacitances are also 
matched because what we're really modelling 
is a 3-gang variable capacitor. However, we 
now have added also a “trimmer” capacitor 
across the oscillator circuit, i his trimmer 
is always in the circuit, at either frequency, 
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Fig. 7. Circuit of Fig. 6 is modified to re¬ 
quire two-point tracking by addition of 
switch to permit choice of either of two 
frequencies. Trimmer capacitor across os* 
cilfator-circuit tuning capacitor makes it pos- 
sible to find combination of capacitance 
and inductance values so that perfect track* 
ing occurs at either frequency. At this point 

we can replace f ixed running capacitors ctl, 
ct2, and ct3 with variable ganged capacitor 
shaft, to move from low to high capacitance. 

At any settings other than the two at which 
initial adjustment was made, tracking errors 
will exist. Over small tuning range though, 
error is not serious. 

and it may be adjusted when we align the 
unit just as may be the three coils. 

With the addition of the trimmer capacitor, 
we have made ourselves able to achieve tw r o- 
point tracking. First we switch in the extra 
capacitance to tune to the lower frequency, 
and we adjust the coiis for perfect tracking 
just as we did in the single-point case. 

Then, though, we switch out the extra 
capacitors to tune to the higher frequency. 
With the extra capacitance out of the circuit, 
the trimmer represents a much larger propor¬ 
tion of the total capacitance in the oscillator 
circuit, and it's not in the signal circuits. We 
now adjust only the trimmer to pull the os¬ 
cillator to the proper frequency. This as¬ 
sumes, of course, that the signal circuits are 
already at proper frequency; that's taken care 
of in our choice of capacitor values original¬ 
ly. In practice, all three tuning capacitors 
have “trimmer” adjustments on them which 
are used to get the proper frequency setting 
for each individual circuit. This permits ad¬ 
justment to compensate for stray capacitance 
and such things. 

Since we readjusted the amount of capa¬ 
citance in the oscillator circuit to get our high- 
end tracking, we cannot be at the proper ad¬ 
justment at the low end any more. To cor¬ 
rect this, we switch back to the low frequency 
and readjust the oscillator coil to correct the 
frequency. This adjustment pulls the high 
end off, but not so much as it originally was. 
We must go round in circles, adjusting first 
the low end. then the high, then the low again, 
until we finally reduce the error to zero at 
both tracking points. This occurs reasonably 
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rapidly, and we have achieved two-point 
tracking. 

We can now replace the fixed capacitors 
and tuning switch, if we like, with a 3-gang 
variable capacitor. We have two-point track¬ 
ing, which means that everything is all right 
at our two tracking frequencies but that some 
error exists at all other frequencies. 

If our tuning is to be only over a narrow 
range with respect to frequency, such as the 
7% di t ference between band limits of the IO¬ 
meter band, two-point tracking will suffice. 

The error will never be large enough to war¬ 
rant any attempt to eliminate it. 

But if a fairly wide frequency range is to 
be covered, such as the 2-to-l ratio from 
limit to limit of the broadcast band, the 
tracking error will be excessive near the mid¬ 
dle of the band, and we must go all the way 
to three-point tracking. 

Three-point tracking is achieved by con¬ 
necting a “padder" capacitor in series with 
the oscillator tuning capacitor. In most cases, 
additional capacitance must also be connected 
in parallel with the coil to restore total circuit 
capacitance. Fig. 8 shows the mixer and os¬ 
cillator tuned circuits only, including all 
components ever required for 3-point track¬ 
ing. In some cases one or more of the com¬ 
ponents may be omitted; in such cases series 
capacitors are replaced by short circuits, and 
parallel capacitors are simply removed. 

The oscillator's effective tuning capaci¬ 
tance, in Fig. 8, is the total produced by Cl 
in parallel with the series combination of Cp 
and the parallel Ct/Ctrim pair, as enclosed by 
the dotted line. This total effective capaci- 


♦ osc 



Fig. 8, Final modification of circuit to reach 
three-point tracking conditions involves ad¬ 
dition of two more capacitors to oscillator 
circuit. One, Cl, serves purpose similar to 
that of trimmer in Fig. 7 and established 
minimum capacitance present in the circuit* 
The other, cp, is the "padding" capacitor 
and established both the maximum value of 
capacitance possible, and the way in which 
capacitance changes as tuning capacitor ct is 
rotated through its tuning range. See text 
for details. 

tance lunes the coil to proper frequency. 

When capacitor Ct is varied to tune to a 
different frequency, it varies the total effec- 


1:lve capacitance—but the amount of variation 
is much less than it would be without Cl and 
Cp. Even if all other capacitors were com¬ 
pletely removed. Cl would set a minimum 
value of capacitance in the circuit. Even if 
Ct were to be replaced by a dead short, Cp 
would set a maximum value on the effective 
capacitance. The only thing Ct can do to the 
total effective capacitance value, then, is to 
change it within the range established by Cl 
at the low-value end and Cl /Cp together at 
the maximum end. 

Choice o' the exact values to be used for 
Cl and Cp is the difficult part of the three- 
point tracking problem, and we won t go in¬ 
to that here; if you’re interested in designing 
a receiver, see pages 1002 through 1017 of 
Radioiron Designers Handbook for a com¬ 
plete discussion including worked examples 
and seven graphs to assist in the choices. 

When the values are properly chosen, 
however, the low-end tracking frequency is 
controlled primarily by Cl together vith the 
maximum value of the Cp/Ct/Ctrim combin¬ 
ation, the high-end frequency is controlled 
primarily by Ctrim together with the modifi¬ 
cations introduced by the rest of the capaci¬ 
tors, and the mid-point frequency is control¬ 
led by the ratio of the coil's inductance to 
the composite capacitance of all four capaci¬ 
tors. If inductance is too low, the mid-point 
tracking frequency will be lower than desired, 
and if inductance is too large, the mid-point 
frequency will be higher than intended. 

Since Ctrim-and in fact all trimmer capa¬ 
citors-establish the minimum capacitance 
values present in the circuits, the effect of 
the trimmers is greatest at the upper end of 
the frequency range. Cp, the padding capaci¬ 
tor, on the other hand establishes the maxi¬ 
mum value of capacitance which can be put 
into the circuit, and so its effect is greatest 
at the low end of the frequency range. This 
is a general rule; trimmers affect high-frequen¬ 
cy performance and padders affect low-fre¬ 
quency operation. 

How can we combat interference? Inter¬ 
ference can come from many sources. Most 
of us tend to think in terms of interfering 
signals of qrm—but the hiss, sputter, and 
crash of a dead band in the absence of any 
incoming signals also interferes with anything 
else we may be doing while waiting for things 
to open up. In this section we’ll look at 
ways to combat this type of interference as 
well as the more common problem of unwan¬ 
ted signals riding through. 

The only effective way to handle too 
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many signals is to add additional selectivity 
to the receiver. This may take the form of a 
steep-sided filter to shave off the interfering 
signals, or even of audio filtering to let 
through only signals of one specific frequen¬ 
cy. Such a solution is frequently used by CW 
hounds. 

If the interference is produced by image 
responses or front-end overload from strong 
signals at far-removed frequencies, though, 
the extra selectivity won’t do any good. By 
the time the signals get into the if stages where 
the selectivity can act, they’re already con¬ 
taminated. Use of a preselector, as we have 
already seen, can reduce this type of inter¬ 
ference if it’s due to image responses. 

A preselector will hurt rather than help, 
though, if you happen to live across the street 
from a 50-kw transmitter and can’t hear any¬ 
one but him on any band. To get rid of this 
type of interference you must use a filter or 
a wavetrap in your receiving antenna feedline. 
The filter will let through only those signals 
in its passband, while the wavetrap will re¬ 
move signals on or near a single specific fre¬ 
quency. Fig. 9 shows the schematic of a 
BCB wavetrap and how to hook it up. 




Fig. 9. Wavetraps to attenuate interfering 
signals and their connection to receiving 
antenna circuit. At left is patalJef-resonant 
wavetrap which presents signals at its reson 
ant frequency from going on down the line; 
at right is series-resonant trap which shorts 
out signals at frequency to which it is tuned. 
Both may be combined if necessary to re 
duce exceptionally strong signals, or to trap 
out two signals at different frequencies from 
same receiver installation. 


Now let’s turn our attention to that less 
usual ‘'interference," the noise in a dead 
band in the absence of signal. 

This clutter of sound is always present; 
a signal must come in through it, but because 
of AVC action it usually drops to an acceptab¬ 
le level as soon as a signal appears. When no 
signals are present, the receiver operates at 
wide-open gain and the roar of a dead band 
can quickly drive even the most steel-nerved 
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operator to distraction. 

A number of anti-noise circuits have been 
developed to combat this kind of inter¬ 
ference. and they go under the general name 
of “squelch circuits.” All operate on the 
same basic principle, which is to cut off any 
audio output from the receiver unless a signal 
is present, but they achieve this purpose in a 
number of different ways. 

Possibly the most classic squelch circuit 
is the CODAN; the name is a telephone-com¬ 
pany acronym for “carrier-operated device, 
anti-noise” and the circuit is shown in Fig. 10. 



Fig. 10, CODAN squelch circuit schematic 
diagram. This circuit turns audio amplifier 
(V2) on or off by means of avc voltage ap¬ 
plied to squelch tube (VI)* Complecity and 
audio distortion are two major disadvantages, 
but circuit is still the most commonly used 
squelch in amateur practice. 

Circuit operation is relatively simple: 

In the absence of incoming carrier, the 
AVC voltage is zero and tube VI is unbias¬ 
sed. It can thus conduct a heavy current, 
limited only by its plate load resistor and 
screen voltage. The voltage drop across the 
plate load resistor produces a negative bias 
on the Iriode amplifier tube V2, which cuts 
V2 and prevents any audio from going 
through. 

When a carrier arrives, AVC voltage goes 
negative and cuts off VI. When Vi’s plate 
current drops, so does the voltage drop across 
the load resistor. This reduces bias on V2 
and permits the audio to be amplified. 
To change the amount of AVC voltage 
required to cut off VI and open the squelch, 
the screen voltage of VI is adjusted by po¬ 
tentiometer Rl. This adjustment is known 
as the squelch level control: the lower the 
screen voltage, the lower the signal level re¬ 
quired to open the squelch. In fact, with 
low enough screen voltage, VI is effectively 
cut off with no AVC, and the circuit is 


locked open. This condition is used to oper¬ 
ate without squelch action, and when squel¬ 
ching is desired, the adjustment is run up 
until the receiver just goes dead. Any increase 
in AVC voltage will then open the audio and 
permit the signal to be heard. 

This circuit has several disadvantages; the 
largest, aside from its complexity, is that it 
introduces distortion into the audio because 
the bias on the amplifier stage depends upon 
the signal strength. 



Fig* 11. Shunt squelch circuit* The design 
loads down audio amplifier stage (V2) by 
conduction through squelch tube (VI)- Dis¬ 
tortion is less than with CODAN, and cir¬ 
cuit is simplier. In both this and CODAN 
circuit, squelching level is set by adjusting 
screen voltage of squelch tube. The higher 
the voltage on the screen, the more signal 
rs necessary to open the squelch* 

A simpler circuit which operates much the 
same but has less distortion connects the pen¬ 
tode stage across an audio amplifier rather 
than in series with it. Fig. 11 shows the sche¬ 
matic. When AVC is absent and screen vol¬ 
tage is set high enough, pentode VI {the 
squelch tube) conducts heavily enough to 
load down the amplifier stage (V2) and pre¬ 
vent audio from passing through. AVC volt¬ 
age cuts off VI and removes the toad; V2 

then operates normally. The screen voltage 
adjustment of VI, as in the CODAN circuit, 
controls the point at which squelching occurs. 

With the rise in use of diodes for switching 
purposes, still another squelch circuit was 
developed; it lias the lowest distortion of the 
three, and is also the simplest. Fig. 12 shows 
the circuit. 

This circuit uses a diode as a switch con¬ 
trolled by voltage levels. When the diode 
is conducting, the switch is closed and audio 
can pass through from input to output. 
When the diode is cut oif. the switch is open; 
no audio can pass and the receiver is silent. 

Control voltage for the diode is taken 
from the screen of any A VC-controlled if 
amplifier tube. In the absence of an incom¬ 
ing signal, AVC voltage is low and amplifier 
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Fig. 12. Simplest squelch circuit which gives 
satisfactory performance is this diode-switch 
arrangement. Only nine components in¬ 
cluding the diode are required; existing cir¬ 
cuitry supplies the rest. Relation of screen 
voltage level in if amplifier to voltage set by 
squelch adjustment determines squelching 
action. A 10 volt difference is adequate to 
operate the diode switch, and audio level up 
to 5 volts can Then be passed or blocked by 
the switch. 

current is high, with a resulting low screen 
voltage. When a signal arrives, A VC voltage 
goes negative and amplifier current comes 
down with a consequent rise in screen volt¬ 
age. 

The screen voltage is connected through a 
high-value isolating resistor to the anode ot 
the diode, while the cathode of the diode is 
returned through a similar isolation resistor 
to an adjustable voltage source. When the 
cathode voltage is set so that it is greater than 
the at-rest screen voltage, the diode is then 
cut off. When signal arrives and the screen 
voltage rises, the diode turns on and lets audio 
through. The two capacitors merely block 
the dc switching voltage from the audio cir¬ 
cuits. 

This circuit introduces little or no distor¬ 
tion because it has no effect upon any amp¬ 
lifier operation; when the diode is "on” it 
represents merely a low-value resistance to 
the audio signal and when “off” it’s a multi¬ 
megohm resistance. 

Unfortunately, this circuit has not come 
into “common usage:” the CODAN remains 
one of the most common circuits in use des¬ 
pite its disadvantages. 
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CASSETTE TAPE RECORDER 

After testing a dozen different 
makes of cassette tape recorders 
we found that the Valiant was by 
far the easiest to use. The fidelity 
is good and the push button sys¬ 
tem outstanding. Has battery lev- 
et meter, recording level meter, 
jack for feeding hi-fi or rig, oper¬ 
ates from switch on mike. Great 
for recording DX contacts, friends, at tne movies, 
parties, unusual accents, etc. Use like a camera. 
Comes with mike, stand, batteries, tape. 

SPECIAL, ONLY $33.00 Postpaid 

24 HOUR CALEN DAR CLOCK 

This beautiful clock reads 
the day, the date and the 
time in large, easy to read 

numbers. Set this on GMT 

and never make a mistake __ 

again on logging time or date. 8x3%x3%, brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 

12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1% lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL , ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a 
digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFC! 

Compare with $60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL , ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Your name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high. Up to 
20 letters and spaces. You 
can have your full name or 
your first name and cal) let¬ 
ters. Sorry, no zero available. _ 

Identify your station with a beautiful desk plate, 

SPECIAL, ONLY $2.00 Postpaid 

REDLINE Co. Box 431, Jaffrey NH 03452 

( ) Tape recorder ( ) Digital clock radio 

( ) 24 Hour clock ( ) 12 Hour digital clock 

( ) Travel clock radio ( 
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Now You Too 


Me, GJen £. Zook, K9STH 
818 Brentwood Lane 
Richardson, Texas 75060 
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Deviation Meter 


In the world of amateur FM one of the 
most important test items is a deviation 
meter. Such a device allows the transmitter 
deviation level to be accurately set. Basically 
a deviation meter consists of an FM receiver 
with one of two types of visual display: 
meter output and oscilloscope output. The 
oscilloscope display method allows instan¬ 
taneous deviation whereas the meter display 
reads average deviation. Either or both 
methods are relatively easy for the amateur 
FM’er to build and use. 

The easiest method for amateur use is the 
oscilloscope method. However, this assumes 
that the individual amateur has in his posses¬ 
sion a general purpose oscilloscope. Since 
this is not always the case, use of the meter 
method will also be outlined. 

The oscilloscope method involves connec¬ 
tion of the vertical plates of the scope to the 
discriminator output, as in Fig. 1. The 
output of the discriminator is ac voltage 
directly proportional to the deviation (± 
khz) of the transmitter. Calibration of the 
oscilloscope may be accomplished easily by 
use of three crystals. One crystal should be 
at the low if frequency of the receiver (455 
khz in most commercial and obsolete com¬ 
mercial units used by amateurs) and the 
other two crystals should be either 5 or 15 
khz above and below (450 khz and 460 khz 
or 440 khz and 470 khz) the if frequency. 
The purpose of these crystals is to set the 

limits of deviation. To calibrate the receiver 
oscilloscope combination first set the oscillo¬ 
scope up for DC operation. I hen set the 
sweep of the oscilloscope to the center of the 


calibrated scale on the CRT when a 455 khz 
(or other center frequency) is applied to the 
low if. Next apply the high and low fre¬ 
quency (e. g. 440 khz and 470 khz) and set 
the resulting line one division for each khz 
difference from the center if frequency 
above and below the center line, i or exam¬ 
ple, set the lines 15 divisions above and 
below for i 15 khz (wideband deviation) if 

440 khz and 470 khz crystals are used. When 
deviation is read, each division on the scale 
will represent 1 khz. Use of the deviation 
display involves only “zeroing” the trans¬ 
mitter to the receiver and then modulating 
the transmitter. 

An alternate method of calibration is to 
apply a continuous tone to a transmitter 
which has had its deviation set with another 
standard and then adjusting the height of the 
resulting oscilloscope pattern above and 
below the center line a number of divisions 
equal to the limits of the known deviation. 
However, this method is not as accurate as 
the 'ormer and should be used only if a 
standard at the if frequency (either crystal 
or variable) is not available. 



Fig. 1. Oscilloscope Display. 
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Fig. 2, Meter Display. 

The second method of reading deviation 
(meter method) is cheaper to obtain (less 
than $5.00) if an oscilloscope is not avail¬ 
able. The only drawbacks are the fact that it 
reads average deviation (no problem in 
amateur service) and the audio output of the 
receiver is slightly reduced. Also, an oscillo¬ 
scope is necessary for initial calibration. 
Basically the meter method consists of an ac 
voltmeter connected to the discriminator 
output through a blocking capacitor. The 
meter movement may usually be of the 

garden 0-3 vac type, or a vom in a low ac 
voltage range may be used. The former is 
preferred so that a new scale may be added 
and calibrated directly in khz of deviation. 

The hookup is pictured in Fig. 2. 

Calibration requires an oscilloscope to be 

calibrated as in the first part of this article. 
After the oscilloscope is calibrated (borrow, 
rent, etc., one for a day) a tone is applied to 
a transmitter and the deviation level adjusted 
to varying khz levels. The meter should be 
connected,, the reading noted, and then 
disconnected for each level. This is necessary 
because the meter will distort the oscillo¬ 
scope level when connected. It is suggested 
that one khz steps be used up to 15 khz. A 
new scale then can be prepared and glued 
over the old vac scale. When the meter is 
connected, the audio output level will be 
down slightly, but most FM equipments have 
audio to spare when used as base stations. 

An alternate method is to borrow a 
commercial type of deviation meter or a 
signal generator with calibrated deviation 
output and to calibrate the meter using the 
borrowed instrument for a standard. This 
method is not quite as accurate as the 
oscilloscope calibration, but since a con¬ 
tinuous tone is used, the average deviation 
read on the standard meter will be the same 
as the peak deviation read on the scope. The 


Vi B E O P L E X 



ENJOY EASY, 

RESTFUL KEYING 

$20.95 to $43.95 

THE VIBROPLEX 
CO.. INC. 

833 Broadway, 

N.Y., N.Y. 10003 


r GET MONEY 1 


Guaranteed top money for any piece of surplus 
equipment Payment in 24 hours. We also pay ship¬ 
ping insurance Cal] collect or send list for quick 

quote. SPACE ELECTftONCS CQRP. 11 Summit Ave. i 
L East Paterson, New Jersey. (201) 791- 5050^ 


LARGEST SELECTION in United States 
AT LOWEST PRICES—46 hr. delivery 


Thousands of frequencies In stock. 
Types Include HC&/U, HCI8/U, 
FT-241. FT-243, FT-171, etc. 

SEND 104 for catalog with oscillator 
circuits. Refunded on first order. 

2400B Crystal Or., Ft. Myers, Fla. 33901 


4 NEW TUNAVERTER LINES & SQUELCH 

Tunable and crystal controlled RF 
converters for monitoring Police, Fire, r 
Amateur, CB, CD, VHF weather, etc., 
on your broadcast radio economical¬ 
ly. 

See listing of models in Mar, issue of 
73, page 21. 

HERBERTSALCH& CO, Woodsboro 7, TX 78393 
error lies in the reading of the standard 
meter which is not as easy to interpolate as 
on the oscilloscope. 

The use of the deviation meter (be it 
oscilloscope or meter movement type) will 
allow any number of amateur FM trans¬ 
mitters to be accurately set to an agreed 
upon standard (either ± 5 khz for narrow¬ 
band or ± 15 khz for wideband or ± 7 to 9 
khz which is usually compatible to both 
wideband and narrowband receivers). When 




care is taken in calibration, such a setup will 
closely approximate commercial units cost¬ 
ing several hundreds of dollars. The major 
difference is that use of the meter described 
herein is limited to only the frequencies for 
which the operator has crystals (unless the 
receiver is tunable, which is usually not the 
case), whereas the commercial types are 
usually usable over the four major com¬ 
mercial FM ranges either directly or with sub 
harmonics. Since amateur operation in 
most areas is limited to a few specified 
frequencies, this is no drawback. Thus, this 
instrument can be another factor in many 
enjoyable hours of amateur FM*ing. 

. . . K9STH 
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W. G. Eslick, K0 VQY 
2607 East 13th Street 
Wichita, Kansas 67214 


Two Transistor 

1500 Mile Transmitter 


Transistors being my number one hobby, 

1 decided to try to beat some of the QRP re¬ 
cords that others have claimed and to show 
what I could do with ‘milliwatts’ while 
others are building 50 and 100 watt rigs for 
six meters. The two transistor model has 
earned its building'. I have had reports of 
10 over 9 from South Carolina, S8 from 
Tennessee, S7 from Arizona, and S6 from 
Montana, plus working all locals. 

The l A" ceramic slug tuned coil form de¬ 
signed for printed board use was bought 
from Vanguard (they advertise in 73). The 
HC18/U crystals can be had from JAN Crys- 
stals (see 73, June ‘67, pages 88 and 89). 
I’he modulator is a Birnbach (sold by Radio 
Shack and others) 5 transistor unit, with pp 
class B output. It has a shielded input trans¬ 


former with both 50 ohm and high impe¬ 
dance inputs, and 500 and 8 ohm outputs. 
A word of caution, when I increased the vol¬ 
tage from 12 to 16 volts I lost the two out¬ 
put transistors and a 5 ohm resistor! The 
output is 300 milliwatts, which is enough to 
modulate a watt rig. The modulator has 
lots of gain so be sure the gain control isn’t 
too high or you will splatter. When I tried 
to mount the modulator and the transmitter 
in the same case the rf got into the modula¬ 
tor in spite of shielding and by-passing. I 
gave it up. If you try this you may hear a 
high pitch audio whine in the receiver and 
find that the modulator output transistors 
get hot fast. 

A regulated power supply (or batteries) 
must be used. If not, on voice peaks when 
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Fig. 1. Two transistor transmitter. RFC 1 = 12 
turns #26 on 1/2 watt 1M resistor* RFC2= 
ditto with 20 turns. Xta!=HC18/U third 
overtone. L1-6t #24 enam, on 1/4" ceramic 
iron core form, link 2t at bottom* L2=5-1/2t 
ditto LI* Q1, Q2=heatsinked Fairchild 
2N3642's* Meter can be 50 to 200 microamp 
or Simpson 260. 
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WMEM IP tiEARAK 

Brand new Hyer nan ml 9(912 INCH NUNS wide for fan fiee ton todi). 

THE DENSON ELECTRONICS CORR 

Post Office Box 85 (203) 875-5198 Rockville, Connecticut 06066 


the transmitter final and modulator stages 
draw current, your voltage will drop and the 
final result is downward modulation plus 
FM’ing. 

In designing the transmitter, be sure all 
emitter and collector leads (either wiring or 
printed board) are very short. The shields 
between stages are printed board cut to size 
and soldered on. Make all grounds on the 
printed board wide (I make a wide ground 
all around the board and down through the 
center where the shield goes. See Fig. 1. 
Coat the printed board 'wiring’ with solder 
to lower the resistance (it pays!). 

Be sure the coils dip out (with a grid dip¬ 
per) a little higher in frequency with the 
transistor out as the “extra” capacity with 
the transistor in will lower the frequency. 
You will find out (you tube boys) that in 
some circuits the transistor loads the coil 
(lowers the Q) to such an extent that you 
cannot find the dip. So have your receiver 
handy to check signals also. Also be careful, 
in some circuits: the oscillator transistor’s 
not oscillating will draw more current and 
get hot (due to its being a class A stage till 
it oscillates and then it is class c). Transis¬ 
tors are easy to blow, ask me! 

Using the grid dipper in the diode po¬ 
sition you can check each stage to see if it is 
working. After the oscillator is working and 
the final transistor is installed, be sure the 
oscillator isn’t loaded so it will stop. It may 
have to be retuned. Be sure it will fire every 
time the power is applied. If not, retune. 

With a #49 dial bulb as a dummy load 
and everything connected (and working), 
whistle in the mike and tune the final slug 
for maximum brilliance and upward modula¬ 
tion. (I blew one bulb under modulation). 
Now connect the antenna and, with meter 
connected in output (see diagram), check for 
maximum output. Now check with your re- 



For your FJtEE copy, ffN out coupon and moll. Dmpt, 71 


FAIR RADIO SALES 

1016 E. EUREKA • Bom 1105 - LIMA, OHIO • 45802 


ceiver — or better, have a ham friend a few 
miles away check your modulation. Set the 
gain control for clean audio. Don’t set 
the gain while you are a foot or two away 
from the mike and then climb in the mike 
while dx’ing or you will overmodulate. 

With good design, a good beam antenna, 
and of course, good skip conditions, you 
ought to do as well as I did or better. Good 
dx’ing. 

Don’t forget, in this design, that the 
ground” on the transmitter is minus and 
the ground on the modulator is plus. Follow 
the diagram carefully — or, so sorry — you 
have ruined some transistors! 

...K0VQY 


AUGUST, 1969 


99 















































52 Ohm 1 KW 
SWR Meter 

—Simple 
—Inexpensive 
—Effective 

$ 14' 95 

Model SE-405 


TRANSISTOR 
DC SUPPLY 

This power sup¬ 
ply will operate 
transistor radios 
and other de¬ 
vices under re¬ 
pair or where 
batteries are a 
drag to replace. 

Voltage range: 

0-20 vdc contin¬ 
uously variable. Meter ranges: 0-20 vdc, 0-20 
mA, 0-200 mA, Maximum current capacity: 
150 mA/20 V or 200 mA/10 v. Pilot lamp. AC 
ripple: less than .25 mv rms. Fused. Has 
built in power transformer and 30 watt 
power transistor. Built for continuous duty. 

Model SE-100 ONLY $16.95 



SIGNAL TRACER 


Here is an exceptional 
vaiue. This solid state 
signal tracer will make 
servicing of your re¬ 
ceiver, AM/FM and TV 
very easy. Comes com¬ 
plete with shielded prod 
and clip cord. Self-pow¬ 
ered. Six transistors, 
four diodes and one 
thermistor. Built in 
speaker and 200 uA 
meter. Attenuator 20-40- 
60 dB. Gain over 70 dB. 
Outputs for 8 and 600 
ohms. You can track 
down the trouble in a 
receiver in minutes with 
this little unit. 

Model SE-350 



ONLY $22.50 



MINI-LAB 


Here is a complete test laboratory all in one 
package! A modern miracle of electronics. 
This one unit contains an AC-DC Voltmeter: 
50, 150 , 500 volts; 0-500 mA; 10K, 100K, 1M 
ohms; resistance and capacitance substitu¬ 
tion; 9 vdc battery supply; RF Signal gen¬ 
erator 455 kHz (and up to 700 kHz); plus 
an audio generator at 400 Hz. You can serv¬ 
ice just about anything with this lab. You 
can signal trace and align receivers and 
trace audio systems, speech equipment, hi-fi 
and tape recorders. This is probably the 
single most useful piece of test equipment 
ever to come along. 

Model SE-400 SPECIAL $24.95 



RF 
Field 
Strength 
Meter 
1-400 mHz 


SEE YOUR LOCAL DISTRIBUTOR 


(Distributors and Reps please write as several areas 
are still open for distributing these fine products) 



Comes with 5-seetion antenna and earphone 
for modulation checking. Invaluable for tun¬ 
ing any transmitter. Magnetic base for mo¬ 
bile use, only 

Model FL-30 $g* 95 


MAIL ORDER SALES 

Include SI for packing and mailing and send 

to REDLINE Company, JAFFREY, NEW HAMP¬ 
SHIRE, 03452. Money back guarantee on all DGP 
equipment! 

JAFFREY, N.H. 03452 
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Ralph W, Campbell. W4KAE 
316 Mariemont Drive, 
Lexington, Kentucky 




A 23 element yagi was defeated 2:1 by the 
long circular quad antenna. 


The 11 and 18 Element Long Circular 
Quads are Semi-Circularly polarized when 
properly fed from a one-quarter wave-length 
stub (or with 200 ohm balanced line) con¬ 
centric in its arc with the axis of the anten¬ 
nas. The driven element may be fed in this 
manner, with a very low R. Polarization 
of any of the antennas described in this com¬ 
posite article can be affirmed by using a 
vhf/uhf field strength meter or a sensitive 
dipole and diode detector such as the 1N38B 
and a small-signal transistor dc amplifier. 

By elevating these arrays to at least 17 
feet 6 off ground or roof, it's possible to gel 
a good plot of the directivity and gain. Ideal¬ 
ly the reflector should be round and have a 
minimum diameter of 5/2 wave-lengths; how¬ 
ever, a square screen 5/2 wave-lengths on a 
side should be adequate. If difficulty is 
encountered in “circularizing the arrays 


from reflections or standing waves within the 
induction field, simply change the feedpoint 
from 3 o’clock to 6 o’clock, etc. 


Introduction 

This article gives an insight into new 
types of vhf and uhf antennas which are now 
patent pending by the author. They are 
usable on 2 through 3/4 meters and into the 
uhf television spectrum. Frequency con¬ 
siderations of bandwidth, patterns plotted 
and element tapering are discussed with 
curves from Project OSCAR tests and our 
own observations with uhf television on 
Channel 32. Tapering was performed on the 
8 element Long Quad only. Propagation on 
Channel 32 was limited to a faint forward 
scatter signal on the premises of Radio 
Station WBLG, in Lexington, with their 
approval. The other antennas described use 
parasitic elements cut to the same dimen¬ 
sions as the driven element (DE). The round 
element antennas were tested in our shop as 
well as in the field; with precise matching on 
432 mhz, with the “business end” of the 
array pointed up. it was found to be 
interesting to note that the quarterwave 
circular stub presented about 60° (approx. 1 
radian) arc-length when unity SWk was 
obtained on 432 mhz. Use of RG-58/U was 
preferred for this band, while 300 ohm line 
was chosen for use on Channel 32 reception. 
Reception was so good that we observed 
about double the signal strength using the 11 


0 .as A I 0.7ft X ^0-60 * 1 0.30 > , | , O.Z3* | _Q.3P* j .0.30->. 
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Fig. I. 8 element long quad. 
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element Long Circular Quad as compared 
with 23 element Long Yagi built by station 
engineers. 

I he following paragraphs show without 
mathematics properties described. RG-9/U is 
a minimum size coax to be used, with 
preference for Foam Heliax tm as in com¬ 
mercial installations. Silverplated R.G-9/U 
has about the same rating as RG-8/U but has 
a non-contaminating jacket: and the shield- 
braid (2) remain interwovenly conductive 
within (look at your RG-8 after two years!). 
Both RG-8/U and RG-9/tJ are adversely 
affected by dew, and as much as 20% 
variation in reflected power can be expected, 
even with a perfect match! For experimental 



Laboratory development of the long quad. 


pattern itself, plotted through a research 
laboratory antenna range. These patterns 
were traced by an automatic pen recorder 
which was apparently servo-controlled. 
Some breakdown into vertical and hori¬ 
zontal modes were observed, but this model 
was not very well balanced or completely 
matched when tested. Calculations are ac¬ 
curate, since the minimum amplitude for 
each graph is shown to be above “zero”' or 
presents a plotted minimum value on the 
same scale factor as the peak pen travel. 

Also in this article, construction is de¬ 
tailed thoroughly for the home craftsman. 
Air-dried seasoned oak is preferred for the 
18 element antenna 12-ft., 6-in. boom; 
however, a sturdy fiberglass quad arm may 
be better in the long run. With a heavy 
round quad arm, a spring brass U-bracket 
could be fashioned, similar to an auto 
radiator hose clamp with tightening pressure 
similar to a metal TV stand-off insulator 
(this would be from the underside). The 
other solution is to use epoxy as described 
fully later on. 



F ig, 2, Untuned reflector gives mirror image 
of the elements. 


use and testing, the RG-58/U and an 
Amphenol coaxial termination are a neces¬ 
sity, mostly because of element length-to- 
surroundings scale, etc. Heliaxlm is the only 
answer on 100-ft. runs. 

The first photo shows the 11 element 
Long Circular Quad being tested with the 23 
element Long Yagi in the background. Both 
antennas were matched to balanced 300 
ohm line. The test site had a clear horizon. 
On the 18 element Long Circular Quad 
shown later, RG-58/U was made exactly 1/4 
wavelength on the outside for proper con¬ 
nection from the screen (rf ground). Pre¬ 
liminary comments on the circular quads 
show a nearly perfect major lobe whose 
half-power-beam width gives 15 db gain over 
a matched half-wave dipole. This means that 
we can say 18 db over a point source. 
And these calculations were taken from the 


Long Quad Development 

First in our discussion of these new 
antennas is the 8 element long quad of more 
conventional design. The approach was this: 
Make a regular quad with a screen reflector 
on the APX-6 transponder and add elements 
to make it “long," meaning in Yagi terms to 
increase the boom length with extra ele¬ 
ments in excess of a total of 5. Using 
approximately 984 mhz rf from the trans¬ 
ponder with a Heath Tunnel Dipper as an FS 
meter (diode position), we found that maxi¬ 
mum gain and directivity was obtained with 
the eight elements staggered, aperiodic and 
quad-sltaped; the directors tapered to 95% of 
the driven element circumference, combined 
to product optimum results!! All the di¬ 
rectors were the same 95% circumference of 
perimeter of the DE. The elements were cut 
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to 984/Fmhz or at this frequency 1 foot, for 
convenience. I he reflector screen was moved 
back-and-forth to match the array the first 
time; the second try was to build a 1/4 wave 
stub (shown in the quad development 
photo) and vary its spacing from the 
soldered feedpoint connections. Of course, 
984/Fmhz is free-space wavelength, and we 
used a 4% shorter length for the DE. Unity 
SWR was not consistent with maximum 
forward gain (a corollary of Murphy’s Law); 
so we settled for one condition consistent 
with near optimum with the other. The six 
directors were staggered as shown in Fig. 1 
with the closest director spacing being 
between D2 and D1 (not between D1 and 
DE as would be expected). We claim 2 
honest db gain over an equivalent 8 element 
Yagi of the same boom length, or 13 db. 
Once we realized this array would work as 
described, we went further. 

Circular Quad Development 

The next step was to make our elements 
circular. The APX-6 was cranked up to 
about 1160 mhz, where one wavelength was 
close to 24 cm. and one-quarter wavelength 
was approximately 6 cm. We have no photo 
of this antenna; however, we observed that 
none of the expected characteristics of the 
long quad or long Yagi were to be found. 
Instead, it turned out that one-quarter wave¬ 
length spacing intervals, and staggering of 
our dimensions were of prime importance. 
The parasitic directors were cut to 95% of 
the DE length and odd-numbered groups of 
director elements, with quarter-wave inter- 
group spacing, gave the highest gain for the 
array. Also, the staggering of these groups of 
elements allowed a “gap” or space between 
for the DE and D1 reflected image to appear 
in phase in the right “place” on our wooden 
boom, for more gain. Keep in mind that the 
reflector was untuned and presenting an 
electrical “mirror image” of the elements 
discussed. See Fig. 2. 

Polarization was semi-circular, in an axial 
mode (end-fire directivity) and not sideways 

from the boom. There was considerable 

* 

horizontal radiation similar to that obtained 
by feeding a regular quad at its apex. Little 
vertical radiation was noted. Our conclusion 
was that some degree of imbalance was 
imparted by standing waves on the line or a 


non-perfect match at the antenna terminals. 

No balun was used. The largest portion 
of the radiation is horizontal with an addi¬ 
tional “circularizing effect” possible 2 be¬ 
cause of the circular shape of the directors 
themselves. Also, the vertical and horizon¬ 
tal components are similar which makes the 
antenna fine for OSCAR and vhf Moon- 
bounce work. Incidentally, “Circular Quad” 
is a misnomer which we use to show how the 
antenna was derived. With the circular quad 
there is no 30 db winding sense 3 loss, a 
characteristic of the Helical Beam Antenna. 
Faraday rotation, which is simply defined as 
rotation of an incident wave upon passage 
through (the Earth’s) magnetic fields, should 
be no problem. 

Mechanical Details and Performance 

To prove that this antenna has promise 
for the amateur and experimenter, as stated 
in the introduction, 1 constructed a fringe^ 
area uhf model of the circular quad for 
Channel 32, using 11 elements; and the 
results were fabulous. (See tabletop photo 
from our laboratory.) Working at 579 mhz 
with the driven element cut to the picture 
carrier, we found the gain/apei ture at least 
equal to two commercial corner reflectors, 
yielding a snow-free picture of this elusive 
signal (see first photo). In addition, turning 
the array on its axis back-up a prior con¬ 
clusion that we had circular polarization. 
The vertical and horizontal beam width was 
approximately 20 degrees. 

Performance 

Two lobes were reported, with gain 
figures based on beamwidth plotted from 
the VHF Handbook , by Orr & Johnson. 4 
Note that gains of 14 db horizontal and 8 db 
vertical were calculated. This plot is at 5% 
below the normalized frequency of 1,000 
mhz. At the normalized frequency, only a 
single plot was obtained, composed of both 
lobes equally (we assume) yielding 16 db 
power gain over a dipole. The screen reflec¬ 
tor is about 12 by 15 inches square (not 
critical) and an N connector with hood is at 
the base of the decoupling sleeve, with 
RG-9B/U inside it. The SWR was high. 
1/-shaped steel corner braces hold the N 
connector and base of the decoupling sleeve 
securely, as well as the screen. 
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At 5% above the normalized frequency 
for design-center, we have 16 db power gain 
over a dipole. The major lobe is clean and 
very little energy went into the others. The 
effective aperture for the array is approxi¬ 
mately 6.5 wavelengths squared. Aperture is 
an interesting measure. Physical aperture of 
the Long Quad is twice that for any other 
array, I think. Or, it is like expanding a 
2-wire folded dipole into a circle. We suspect 
the physical aperture is at least 1.4 times 
that of any Vagi; and perhaps as much as 2.5 
times, taking into account “wavelength 
factor.” 5 Any opinions? The equipment 
used consists of a two’er, a 25-watt 2-meter 
linear, a diode varactor and a Cesco Re- 
flectomenter. 

Performance and Theory 

Assuming a standing wave of current to 
exist on the structure looking “down” on 
the vertical plane of each loop, a reflection 
from the imaginary “screen image plane’' 
gives the expected 3 db gain over a single 
dipole. See Fig. 3. Based on the assumed 
stationary wave phase, one of several current 
maxima (we chose the one ahead of the 
sixth element) allows the amateur tor profes¬ 
sional) to select his mounting point, de¬ 
pending on mast material. As the traveling 
wave progresses, with each peak displacing 
1/4 wavelength more, gain increases. If it’s 
difficult to visualize, simply start at the 6 db 
“bar” and follow the standing wave as a 
“point” moving from the first current nega¬ 
tive maxima, up through zero, then positive 
maximum, and back to zero. The zero point 
on the sixth element plane is in the same 
plane of the bar marked 9 db, below. 
Observe that it is only displaced 90° relative 
to the repeating (transcendental) maxima of 
the assumed standing wave, which does not 
move. And notice that the first negative 
maxima referred to is positive-going, while at 
the sixth element the amplitude is negative- 
going. What’s wrong? Nothing. Both wave 
motions are still from left-to-right, and add 
in time, giving the 9 db circular gain figure 
which results. In the first place, it can be 
asked why we picked the 6 db current bar as 
reference. Well, we could not use the dashed- 
in o db bar because it exists as a non-rein- 
forced reference, without physical dimen¬ 
sions; however, this image and real element 


above do add to produce 3 db. i his leaves 
the 6 db bar our choice, to eliminate 
confusion. 

We buUt several models of the Long 
Circular Quad. After much testing and re¬ 
finement of our use of instruments, starting 
with an APX-6 on 984 mhz, enough data 
was accumulated from building a uhf reflec- 
tometer and the 1000 mhz scale model that 
we could conclude the information presented 
here. Further study has led to the con¬ 
clusion that riie parasitic directors must be 
shortened a “mystical 5,” as some have said, 
for maximum gain. 

Looking back at the tabletop photo, the 
first group of directors from the end are al! 
spaced one-quarter wavelength gap; then the 

a three-quarter wavelength gap; then the 
next group of three loops, each at one- 
quarter wavelength spacing, with a one-half 
wavelength gap; and on to DI and DE, each 
at one-quarter wavelength. Finally, we come 
to the reflector (R) which is made of 
“expanded” aluminum and is made approxi¬ 
mately 5/2 wavelengths, minimum, square 9 . 
In this model, notice that the feed-point is 
at 12 o’clock, with heavy 300 ohm twin'ead 
feedline. The boom length is 3-1/3 wave¬ 
lengths at 579 inhz. Estimated gain (from 
Gain and Aperture Nomograph 10 ) is 12 db, 
including a 3 db polarization loss from trans¬ 
mitted horizontal to receiving circular. There 
appears to be no sense to the antenna, as 
there are two helices. Please note that we are 
looking into groups of 5, then 3, and then 2 
physical one-wavelength loops from the 
opposite end of the boom on which rests the 
sheet screen reflector, R. The staggering is 
3/4 wavelength gap between the groups of 5 
and 3, with 1/2 wavelength gap between the 
next group oi 3 and 2; and 1/4 wavelength 
from the DE to R. More gain can be 
obtained by placing 7 elements with a gap of 
one wavelength ahead of the 5 shown; and 
you can add 9 with a gap of 1 and 1/4 
wavelengths ahead, if you wish: the limit is 
what beam width is practical so that you can 
accurately “steer” the array. Matching, as we 
add elements, is not a difficult problem with 
a DE loop configuration. 

1 8 Element qong Circular Quad Construction 

The 18 element Long Circular Quad is 
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mounted on a piece of 1-1/4 inch steel TV 
mast with U-bolts and nuts. A front '‘nose" 
brace of wood keeps the array from droop¬ 
ing, and it is lashed to the seasoned oak 
boom with filament tape. The feedline is 
RG-8/U, with N connectors. The boom 
length is 12 feet (a little short for all 18 
elements); however, allowance was made for 
6 inches “over-length" by crowding the 
elements 1/3 inch each, with no loss in 
performance or SWR hike. The reflector 
screen is connected to the boom in paddle- 
wheel style, using 3/4 by 3/4 inch air-dried 
seasoned oak as the cross members. The 
reflector itself is made of “expanded alumi¬ 
num,” 2-feet square, which is about 5/4 
wavelength on a side. One very important 
thing about this type of mounting is that 1 /4 
wavelength ahead of the second group of 
elements is a voltage null which permits the 
use of a metallic support. At other distances 
on the boom there are nulls that can be used 
for U-bolting a vertical conductive support; 
but this position is nearest the balance-point 
of the array. It wouldn't be a bad idea to use 
a V fiberglass support arm (\KirkJ quad 
arm). But don't forget to balance the an¬ 
tenna with the coax weight on it. Foam 
Heliax is heavy. 
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Fig. 3. Relative phase and gain of 18 
element quad. 

The elements were glued to the boom 
with epoxy, but it was first necessary to coat 
the rounded No. 6 hard copper with a thin 
layer of epoxy diluted with a very small 
amount of rubbing alcohol. Of course, the 
epoxy must be pre-mixed and the alcohol 
should not contain any glycerine. Prior to 
this, the element surface should be clean and 
dry and roughed-up with cabinet paper. 
After all 17 loops are coated, allow two days 
for the undercoat to dry. This method is the 
only simple way of gluing that works and 


was tested by the shipment of an 18 element 
1215 mhz model to Project OSCAR group 
for scaled down tests at 1000 mhz (their 
choice for best results). Once the undercoat 
was dry, we inserted the No. 6 hard-drawn 
copper elements and gave a final coat to 
them and the wooden boom, which was 
previously drilled for 3/16-inch holes. The 
No. 6 cannot be bent by hand; take these 
elements to a sheet metal shop (pre-cut to 
26 inches, as in our case), where they have a 
roller press just for this. Also, we tried wood 
riveting with the United Shoe “Rivetool,” 
and found that by using 1/2 inch by 1/8 

inch diameter steel pop-rivets, we success- 

■ 

fully mounted the reflector screen to the 
paddle-wheel arms. The “pop-rivets" men¬ 
tioned work only in oak. Referring to the 

*■ 

gluing method above, we also tried the 
“Thermogrip Glue Gun," and it was not 
satisfactory; nor was our “Eastman 910 
adhesive." 910 won’t stick to wood, but it's 



11 element long circular quad antenna, 

great for ceramic spacers on steel, rubber, 
etc. If you wish to be sure . . . use No. 8 
self-tapping sheet metal screws into the oak, 
with 3/32-inch pilot holes. This is perhaps 
the safest, since rivets can crack the oak if 
not properly centered on each side. 

A semi-closeup of the Long Circular Quad 
with leads to equipment is shown in the 
photo. This time we had a 4 to 4 quadfilar 
transformer on Ami-Tron T-50-10 core with 
poor results. The SWR was no lower than 
2:1 on the re fie cto meter. Using Foam 
Heliax 1 ni is preferred to RG-8/U. An 
Amphenol or Andrew coax termination 
should be used for properly balancing and 
matching the one-radian electrical length of 
the circular stub. Total length of the circular 
stub and balun section is 90°, or one- 
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quarter wavelength (we used 6.5' ) of No. 12 
tinned copper, with 30 of the 90 , approxi¬ 
mately. being used for balance. Reiterating: 
Just ahead of the first group of three 
parasitic elements (but behind the helper’s 
hand) is the first complete null for mast 
mounting with metal U-bolts and clamps. 
With a sturdy fiberglass mast, the mount can 
be made anywhere on the boom not con¬ 
tained within a group of elements. 

Conclusion 

Looking back, there are several points 
which should be summarized: (l) The Long 
Quad is semi-circularly polarized when cor¬ 
rectly matched and thoroughly balanced , 
with some breakdown into vertical and hor- 
zontal lobes which can occur when the an¬ 
tenna is held less than 17 feet 6 above ground; 
approached with less than 50 feet from the 
measuring site, and used too far below 
design-center. With 1.00 to 1.05 on the 
reflectometer and no standing waves on the 
outside o: the feedline, it is semi-circular, 8 at 
least relative to the reflecting screen. (2) The 
gain of the array, when considering a boom 
length sufficient to hold 27, 38, or 51 
elements (which are the next groupings of 
elements) places it in the category of a small 
dish, but with less physical aperture. (3) Fre¬ 
quency limits of +5% and -10% make it 
useful over a band of frequencies, and the 
loop wavelength can be calculated by 
24,500/Fmhz, with lengths in centimeters. 
This formula is for a one-wavelength loop, 
physically. (4) There is no winding sense 
rejection such as characterizes a Helix; and a 
single support arm through the reflector 
screen material may be used with a counter¬ 
weight to aim properly. 

Try these arrays out in your own 

shack . . . get it matched before buying a 
pair of TR-44’s on our say so. Crank it up 17 
feet, balance it, and using Fig. 3 (extra¬ 
polated) as a guide to the nulls and gain with 
more elements, pick your mast position with 
RG-8/U cable taped on the boom for 
mechanical balance, then try the Foam 
lleliax (you might try the Phelps-Dodge Alu¬ 
minum Foam-Flex which may be even bet¬ 
ter.) For an in-the-air mount, use an alu¬ 
minum Y hanger from a separate U-bolted 
clamp with old garden hose binding the clamp 


to the upper portion of the mast. 
432’ing! 


Good 


. ..W4KAF 
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(continued from page 2) 

trend in amateur licenses. Nothing was done 
about setting up a small office in Washington 
for someone, even on part time, to lobby in 
Congress for our hobby. A second meeting 
is scheduled for November this year, so 
those few amateurs who are interested in 
their hobby have another chance this year to 
get the directors of the League to get off 
dead center. 

There goes Wayne again, lambasting the 
League! No, I'm not anti-ARRL at all, 
only pro-amateur radio. Ail of you have put 
your eggs in one single basket: the ARRL. 
If there are any reasons whatever for amateur 
radio not paying for some national publicity 
would welcome them and give them space 
in 73. If there are any reasons why amateur 
radio should have fewer amateurs instead of 
more I would like 10 know what they are. I 
know a lot of reasons why we should have 
more amateurs and why we need publicity 
and need ft desperately, but I sure have yet 
to hear anyone speak up in QST or anywhere 
else and give reasons why we should not try 
to grow. 

Along the same line, I have heard many 
reasons why amateur radio should have a 
working lobby in Washington, but I have yet 
to hear a single reason against it. Yet year 
after year we don't have one. Will someone, 
anyone, please write an article for 73 explain¬ 
ing why amateur radio should be the only 
radio service with no protection in Washing¬ 
ton? 

What did the directors accomplish? Well, 
for one thing they decided to petition the 
FCC to open the 29.5-29.7 band to Techs. 
We do need more activity up there, no ques¬ 
tion about it. Perhaps, since the only real 
difference between the Tech and the General 
license is a matter of code speed, this is the 
break-through that Techs have been waiting 
for and which will eventually get them a foot¬ 
hold on all our lower bands. I would 
think that there might be a survey taken to 
ascertain the activities of the Techs. How 
many of the active amateurs on 1296 are 
Techs? What percentage and how many on 
432? On 220? On two meters? On six? 
There are some 60,000 Techs today. I think 
we should know how many are active, and 
what bands they are using at present. If we 


open ten will it siphon off everyone from 
six meters? Or will it just make for more 
activity in total? 

The directors directed the ARRL to peti¬ 
tion the FCC to open the remainder of two 
meters to Techs. This is long overdue, as I 
mentioned in an editorial several years back. 

I don’t know why no Tech has taken the 
effort to petition the FCC for this change. 
This would integrate the band and eliminate 
the second-class citizen feelings of Techs who 
hear the Generals working aurora, CW, con¬ 
tests and satellites down on the low end of 
the band, unable to really join in the fun. 

They directed the League to petition the 
FCC to reduce the waiting period for Extra 
Class to one year from two. This is probably 
a good idea too, but 1 doubt i f it will have 
much effect on the massive resistance to the 
Extra Class we have seen so far. 

They directed QST to start publishing info 
on VHF repeaters, put out a booklet on the 
subject, and get it into the I land book. Great, 
but why was a board directive needed to get 
QS1 to this important phase of our hobby? 

The $100,000 fund for amateur radio pro¬ 
motion worldwide was refunded. Excellent, 
But am I being rotten to suggest that sqme of 
the members may be interested in accounting 
of funds already spent? Nothing whatever 
has been published that I recall seeing. Where 
there is secrecy there is usually a good reason 
for it. Or does anyone else care where the 
money is going? 

Dialog in 73? 

Though ! have written quite a few pro- 
vocative editorials down through the years, 
I have had few letters as a result that were 
worthy of publishing. Sometimes I wonder 
if there is anyone out there. Isn’t there any¬ 
one that has the hankering to write an edi¬ 
torial among our readership? 

How about opening 3650 - 3700 for 
phone operation? I would suggest 3750 - 
3800, but then the ten Canadian phone 
stations that operate in that band would get 
all upset and descend on me as a newly bon ! 
devil. No, let’s leave those VE lads their own 
private perserve to sit and talk with their 
own and QRM the hapless European and 
African stations that try to work through to 
the U.S. How about a nice phone band 
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down below the Novice segment? Why? Why 
not? 

Or perhaps it is time to extend the U.S. 
phone band down to 14,150 mhz? That 
still leaves plenty of room for the foreign 
phones that want to avoid contact with U.S. 
stations to operate from 100 to 150. Does 
anyone care one way or the other? Write to 
73. Write to the FCC with 14 copies. Do 
something! 

Do any of these things ever get discussed 
at club meetings? Come on, fellows, let's 
not spend the entire meeting reading the 
minutes of the last meeting, t hey are going 
to install a VHF beacon at W1 AW. How does 
that strike you? Do you care one way or the 
other? If not, then why should they spend 
your money for such a thing? If VHS bea¬ 
cons are needed, why hasn't anyone written 
about it? There is a grave communications 
gap here. 

What do you think of having our radio 
clubs examine prospective amateurs instead 
of FCC? And how about our clubs sending 
a representative each year to the National 
Convention to represent the members and 
come up with proposed changes in our regula¬ 
tions and allocations? You like the idea? 
You hale it? How about some dialog? The 
pages of 73 are as wide open to you as they 
are to me. With the expanded magazine we 
have a lot more room for opinions and such. 

Radar Trap? 

Jake, WB2PA i\ sent in a newspaper clip¬ 
ping that makes life a little more worth while. 
It seems that a chap down in Madison, New 
Jersey was stopped for speeding (41 mph in 
a 25 mile zone) in a radar speed trap. *“$16" 

(dollar a mph) said the judge, “plus S5 court 
costs." The victim, being a ham. decided to 
check a little. Sure enough, he found that 
the license for the radar had expired, a mat¬ 
ter that could bring a SI0,000 fine, if some¬ 
one decided to file a complaint. If I were the 
judge I think 1 would have a strong tendency 
to agree with the victim that the 25 mph 
speed limit was unrealistic. 

Visit to Quement 

Just south of San Francisco, in San Jose, 
I found a mammoth radio store. ! realize 
that they do everything big in California, but 
this is stretching things! Though he doesn’t 



make much of it in his ads, 'rank Quement 
has a corking good ham department. Que¬ 
ment is probably best known around the 
country for his swr bridges, which he has 
sold by the thousands via mail order. Frank, 

I found, takes a great interest in amateur af¬ 
fairs and ts reatiy to talk ham the minute you 
can pry him away from the salesmen and reps 
that hound his footsteps at every turn. 

Visit to Jennings 

Having a few hours before my plane back 
east, I bopped into a rented car and hied 
myself to Santa Cruz to drop in on Ozzie and 
Jo. By now you must have seen their ads. 

They have pretty well filled their medium 
sized plant already and were working over 
plans for a new and bigger building when I 
arrived. After looking at the mountains of 
diodes they have on hand I see no reason to 
question their claim of the largest collection 
of diodes in the world. They showed me the 
testing machines that run curves for every 
diode they turn out. 

Their ads claim that they can make up 
rectifiers for any application. Ozzie showed 
me some welding rectifiers that would handle 
a thousand amps. . .and others in remarkably 
tiny packages that would handle thousands 
of volts. They are turning out little plug in 
units that will replace any of the common 
tube rectifiers as a direct substitution. These 
are imaginatively and attractively colored. 
I'm hoping that they will be able to line up a 
bunch of them for a beautiful color cover 
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shot for 73. The 5Y3 replacement is small 
. . the 5U4 a little bigger. . .the 816 replace¬ 
ment still a bit larger. ...the 866 is about the 
size of a 5Z4. The 872 is about 6L6 size and 
the 575 replacement is almost 866 size! Alt 
are ready to just plug in and solidly epoxied. 

From what I could see, Ozzie Yeager and 
Jo Jennings have established a firm beach¬ 
head as the kings of diodes and rectifiers. 
Purchasing agents have already begun to find 
the way to their door and it looks to me as if 
they should be about ready for an enormous 
growth in sales. I don't think that they even 
realize the potential. 

They have an interesting little vacuum an¬ 
tenna switch package about ready for pro¬ 
duction now too. This, too, could have a pro¬ 
found effect on amateur radio. Imagine a 
vacuum antenna switch at not much more 
than a good coaxial switch! The UHF crowd 
should be the first to grab this break-through 
Eventually we may see them built into most 
linear amplifiers. 

We can also look for Jennings to market 
some of those fabulous Jennings vacuum vari¬ 
able capacitors. . .but at amateur prices. Now 
and then, in the past, a handful of these 
jewels would break loose in surplus, but they 
never were available for long. 

Keep your eye on Jennings and watch 
their ads for some startling new ideas. 

Outgoing QSL Bureau 

With the exception of the ARRL, virtual¬ 
ly every national amateur radio society in the 
world provides an outgoing QSL service for 
their members. It is not a difficult or expen¬ 
sive service to provide since most of the cards 
just hr to be sorted into a couple of dozen 
boxe‘ t o be bundled and bulk mailed to other 
QSL bureaus. 

If we neglect the cost of the QSL card it¬ 
self, which is not an insignificant item, and 
just consider the postage involved, we may 
be surprised. The average 73 reader makes 
well over 100 contacts a week, which comes 
to about 5000 a year, unless he likes contests, 
in which case his total can be easily double 
that. Card postage costs 5^ in the U.S. and 
Canada and 84 elsewhere. If you figure that 
20% of the contacts are DX, the bill would 
come to S80 for mailing the DX cards and 
$200 for mailing domestic cards: $280 a year. 
It would seem that the members of amateur 


radio societies in other countries are getting 
quite a lot more for their membership fee 
than we are in the U.S. 

Not a few ARRL members have become 
aware of this unnecessary expense, but some¬ 
where between their director and final action 
by HQ the matter has always come to a dead 
end. Asked recently about this, John Hun- 
toon is alleged to have explained that the 
League is afraid that the drop in postal 
revenue to other countries might cause dif¬ 
ficulties. 

The mailing of QSL cards in bundles to 
foreign QSL bureaus is entirely legal and there 
seems to be no real reason other than pure 
laziness, according to those that are intimate¬ 
ly familiar with the situation, for a society 
not to provide this valuable service. And it is 
a valuable one, there is no question about it. 
Neglecting the domestic cards for a moment, 
if the 80,000 ARRI, members each spent our 
estimated $80 per year on QSL postage, that 
would amount to $6,400,000 per year! 

That seems like a lot and something cer¬ 
tainly should be done to cut out this waste. 
One amateur who has grown increasingly con¬ 
cerned over the situation is Lloy<3 Colvin 
W6KG, who probably has one of the largest 
QSL collections in the world. He certainly 
has the largest one kept in order in file 
cabinets. Lloyd first put what pressure he 
could on his director and then on ARRL HQ, 
but he was able to get nowhere. Being more 
than average in obstinacy, he decided that 
dammitall he was going to do something a- 
bout it. Thus started the World QSL Bureau, 
which has been advertised recently. 

For 3 4 each Lloyd will handle all of your 
domestic QSL cards: foreign are only 4 4- 
Right there the postage costs of sending cards 
is just about cut in half. If the 100,000 or so 
active amateurs spent only half our above 
estimated postage per year this would come 
to some $14,000,000. 

Lloyd also has a nice scheme for printing 
QSL cards in bulk at a very low rate that 
should be of interest. When cards cost 5 4 to 
1 04 or even more each, many of us are a bit 
cautious about sending them out unless they 
are persistently asked for. 

Lloyd and Iris, his lovely wife, may turn 
out to be two of the best things that have ever 
happened to QSLTngs. 
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Lloyd Calvin (W6KG) and Iris in the 
World GSL Bureau office* Note the dozens 
of QSL card storage bins used for sorting 
cards to be sent to GSL bureaus around the 
world. 

Recently, while in the San Francisco area 
on the Don Miller case, 1 had the opport unity 
to get together with quite a number of the 
Northern California DX Club at the home of 
Don Schliesser WA6UFW. 1 enjoy getting a 
chance to meet devoted Wayne Green haters 
and Don managed to get one or two to tun; 
out. After I explained the difference between 
what I have written in 73 and what they had 
heard that I dad written, tensions eased con¬ 
siderably. 1 recognize that one of the pro¬ 
blems is that I am much too brief in my edi¬ 
torials and that many of my ideas don’t come 
across well in this format. But I can’t take an 
entire issue of the magazine and fill it with 
editorial. . .and this is essentially what hap¬ 
pens when 1 speak to a club. They get a 
hundred or so pages of material all at one 
time and I have the opportunity to explain 
my ideas at better length and develop them 
in logical order. 

Lloyd and Iris were at this meeting and I 
had a chance to stop by and see the famous 
W6KG QSL collection after the meeting. . . 
and to see first hand the World QSL Bureau 
which they have set up on the first floor of 
their apartment building. 

Lloyd, retired from the army a few years 
ago, has gone into the building contracting 
business and has done very very well at it. He 
and Iris wrote a book which my contracting 
friends tell me is the best book ever written 
on the subject, How We Started Our Own 
Home In Our Spare Time and Went On To 
Make SI,000,000 in the Home Construction 


Business. This book is available from the 
Radio Bookshop postpaid at the regular price 
of S6.95. . .or can be ordered from your 
local bookstore. Radio Bookshop, Peter¬ 
borough, N.H. 03458. 

Lloyd took me through the World QSL 
Bureau and explained how it worked. I le and 
Iris have a beautiful setup there and they 
should be able to save U.S. amateurs hun¬ 
dreds of thousands of dollars. . .or more. 
Their club plan passes along a nice slice of 
this to clubs. . .club secretaries please take 
noie. Lloyd explained how he will soon be 
able to provide QSL cards at a very low cost 
by ganging up a simple type of card on a 
large offset press and printing a few hundred 
of many different cards all at once. Clever 
idea. 

Radio Series 

“QSO with W2CFP’ is available on tape for 
any radio station interested in broadcasting a 
series on ham radio. Write to Dave Flinn, 
W2CFP, 10 Graham Road West, Ithaca, NY 
14850 for info. 


There seems to be a strong tendency for 
old timers to color their memories of ama¬ 
teur radio’s past glories and for newcomers 
to idealize the olden days. Bunk. The old 
tir iers, with very few exceptions, built only 
what they absolutely had to and few of them 
understood much of what they had done 
when they got through. They built their rigs 
from articles in Radio or QST and put out 
the most horrendous signals you’ve ever 
heard. The hams of yesteryear were nice 
guys. . but then almost everyone was a nice 
guy in those days. . .and the intelligence was 
about the same as today. I have seen no data 
whatever that suggests that higher grade li¬ 
censes result in more consideration on the 
air. Some of the very worst offenders are 
refugees from old folks homes. Why, there 
is one old timer out in Ca iifornia that gets on 
twenty meters and makes most of the CB 
channels sound like Sunday school. He is a 
Bad Xample. The First Phone, which I pas¬ 
sed, didn’t seem that much different than 
our blessed Extra Class exam. I suspect that 
we must look elsewhere for the reasons for 
bad manners on the bands. We may be suf¬ 
fering from the same blight that iias hit our 
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schools, our cities, and our whole society. 
This seems to be a world-wide phenomenon, 
and seems worth some study. Can we blame 
Spock? The bomb? Or sunspots? 


FLASH! 


Navassa is open for business again. 

The State Department informed us that 
henceforward any and all amateurs interested 
in visiting Navassa may do so, provided they 
obtain prior permission from the Coast Guard. 
This permission will be given if you can as¬ 
sure them that you will not req uire rescue. 

I suppose that someone will rush right 
down there and take care of the need that 
has built up since a few of us operated from 
there back about ten years ago. I sure would 
like to get my old KC4AF call back again and 
get on for a few days from there. Perhaps we 
should work up a giant DXpedition of all 
those interested in going and go down en- 
masse? 

.. .Wayne 


Homebrew Genealogy 

Have you ever built a piece of gear out of 
a book or magazine, used it for a few years, 
and then found that when you wanted to re¬ 
pair or modify it, you had forgotten its ex¬ 
act parentage, how it worked, or why? Have 
you ever spent the entire evening trying to 
go through a 10-year collection of magazines 
looking for that same article without stop¬ 
ping to read all the other interesting articles 
you ran across? Join the crowd! 

On your next trip to the stationery store 
buy a small package of pressure-sensitive 
labels. The next time you build something, 
pencil in any changes from the original on 
the diagram. Record the magazine name, is¬ 
sue, and the page number on the label and 
put it on the equipment in a spot which is 
easy to see. I iiis way you can quickly get 
your project out of the way and spend your 
spare time reading those articles without 
feeling guilty. 

William P. Turner, WA0ABI 


Tubes to Diodes — Pep Up a Lazy Rig 

Through a little research, experimenta¬ 
tion, and a few shocks, I have found that old 
rigs can be considerably improved with very 
little time and trouble. Your receiver will be 
more sensitive and your transmitter will 
sound cleaner if you just give ’em a little 
more voltage. Most of the components are 
conservatively rated, so it shouldn't hurt. 

How? Throw away (into the junk box) 
those old rectifier tubes! This is the age of 
solid state and miniaturization. Use diodes. 
The lower internal voltage loss puts more on 
the plates, which in turn puts a little more in 
your speaker or antenna. Their small size and 
versatility make them adaptable to almost 
any situation. And they don't need filament 
power. And they don't have to be replaced 
as often as tubes either. Here are a few ideas 
for you. 

6BW4 — Instead, use two Sylvania F8 (or 
similar) diodes. Solder them between pins 7 
and 9 and pins 1 and 9. Use a heat sink and 
be sure to observe polarity! Transformers 
ain't exactly cheap! 

6AL5 - Use two general purpose diodes 
such as I \‘198's. Solder them between pins 
2 and 5 and pins 1 and 7. 

Poly Paks (Box 942, Lynnfield, Mass, 

1940) sells direct plug in units of diodes to 
replace tubes. OZ4, 3DG4, 5U4, etc., and 
6AU4 arc 52.40, the 5R4 is $4.40, and the 
866 unit is 510. Add 25^ for postage and 
handling. No, i don't work for them, 1 just 
recommend them. 

When done correctly, these modifications 
work quite well. A little hint: always use a 
high P1V and you'll never see that whiff of 
blue smoke from the power supply. 

Be careful when using a diode fed output 
monitoring circuit in a transmitter, such as 
those found in the 1’woer and Sixer, they 
can cause TVI and they do bleed away some 
power. 

Some more of this type of valuable infor¬ 
mation can be obtained from the "'Diode 
Circuits Handbook” by WA1CCH, available 
for Si.00 from 73 Magazine. 

Paul Snyder WA3HW1 
Philadelphia, Pennsylvania 


FOR BETTER COMMUNICATION 
INSIST ON A GAM ANTENNA 
MARINE-BASE-MOBILE 

GAM ELECTRONICS, Inc. 191 Varney Street, Manchester, N.H. 03102 
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Measuring FM 

Receiver Noise Figure 


Much lias been written about the use of 
noise generators for noise figure measure¬ 
ment of AM receivers, but the available 
information on their use with FM receivers is 
scarce. The purpose of this article is to 
discuss briefly the theoretical aspects of 
noise figure measurement of FM receivers 
and then to show a practical, experimental 
method for accomplishing this result. The 
method to be described can also be used to 
improve the accuracy of AM receiver noise 
figure measurement. 

In order to keep the discussion short, it 
will be assumed the reader is familiar with 
noise generators and their application to AM 
receivers. A complete, detailed description 
of the theoretical and experimental aspects 
of FM receiver noise figure measurement can 
be obtained from the author upon request. 1 

Noise in FM Receivers 

fhe noise generated in the front end of 
an FM receiver has the same characteristics 
as the noise generated in the common noise 
generators such as the temperature-limited 
diode, 2 microwave diode, 3 gas-discharge 
tube, 4 and a thermal source 5 such as the 
Monode noise generator. 6 

One characteristic of this type of noise is 
that it is random; i. e. } the amplitude of the 

noise voltage (or current) is unpredictable, 
meaning that if the noise voltage is known at 
some instant of time, the value at some time 
in the future cannot be predicted. This is 
u. iike the more common functions such as a 


sinusoidal voltage where, once certain simple 
facts such as the frequency and peak ampli¬ 
tude are known, the instantaneous value of 
the voltage can be predicted for any future 
time. 

Random noise generated within most 
electronic devices such as transistors, tubes, 
and resistors can be considered to contain all 
frequencies of the spectrum; the term 
“white noise” is used to describe this char¬ 
acteristic. Actually, not all frequencies are 
present in what is ordinarily called white 
noise because there is always some upper 
frequency limit resulting from transit-time 
effects, energy considerations, or stray re¬ 
actance, but in most cases the strays, etc., 
occur at frequencies far removed from the 
frequency range of interest so the noise 
approximates true white noise. When passed 

through the tuned amplifiers in a receiver, 
most of the frequency components are fil¬ 
tered out leaving only those frequency com¬ 
ponents coinciding with the pass-band of the 

circuit. In spite of this frequency-filtering 
process, the amplitude variations of the 
noise still have the same random distribution 
possessed before the band-limiting; i. e., it is 
still a random noise, it just has a narrower 
bandwidth. 

In an rf or if amplifier the band-limiting 
or requency-filtering process is independent 
of the amount of noise present. Therefore, 
when the noise present in a receiver is 
increased by applying a source of white 
noise from a noise generator to the antenna 
terminals, the amount of noise appearing at 
the output of the if stages will increase but 
the frequency content will remain the same. 



Fig, I. Block diagram showing arrangement of units when measuring the noise figure of an FM re¬ 
ceiver. Parts List: — 0.1 uF Disc ceramic: CO — 100 Volt DC relay with 1 Form C contact; 

J 2 — Amphenol 83 -1R Coaxial connectors (SO—239); R 1 — 27 Ohm, 1 Watt. 5% Carbon; 
Ro — 12 Ohm, 1 Watt, 5% Carbon; Rg - 6.8 Ohm, 1 Watt, 5% Carbon; — 47 Ohm, 1 Watt, 
5% Carbon; Rg — IK, 1 Watt Carbon; S — 1 Pole, 5 Position, Non-shorting rotary switch. 
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In a good FM receiver there are at least 
two limiter stages preceeding the discrimina¬ 
tor. Usually the limiters are “hard-limiting” 
meaning they are slicing the incoming noise 
at an amplitude much less than the average 
value. Normally, there is so much gain 

in the receiver that the limiters are hard- 
limiting even with no external noise applied 

to the FM receiver. Consequently, the maxi¬ 
mum amplitude of the noise signal appearing 
at the limiter output is constant regardless of 
the amount of white noise applied to the 
antenna terminals. The frequency distribu¬ 
tion of the noise at the limiter output is 
random and is related to the bandwidth of 
the receiver. 

The output from the discriminator is 
proportional to both the amplitude and the 
frequency of the signal applied to its input. 
Because the noise is amplitude-limited by 
the limiters, and frequency-limited by the if 
transformers, and because these limiting 
processes are independent of the amount of 
noise present, the noise output from the 
discriminator (and the audio system) will 
not change when a noise generator is con¬ 
nected to the antenna terminals. This means 
a noise generator cannot be used in the 
manner in which it is usually employed with 
an AM receiver. 

The test setup 

Because of the nature of noise, the 
amount of noise can be detected in any 
convenient manner and the noise perform¬ 
ance of the receiver relative to its intemally- 
generated noise will be establ shed. A simple 
method for determining the amount of 
internally-generated noise consists of pro¬ 
viding the FM receiver with an AM detector 
at some point before any amplitude-limiting 
takes place. (A little care is required to be 
sure no limiting has taken place prior to the 
AM detector.) 

Fig. t is a block diagram illustrating the 
arrangement of the noise generator, the FM 
receiver being tested, an if attenuator, the 
AM receiver acting as an amplifier-detector- 
amplifier, and an output meter. 

The output of the noise generator is 
connected to the antenna terminals of the 
FM receiver being tested. The noise output 
of the noise generator should possess the 
proper randomness of amplitudes and it 



Fig* 2* The 93'Ohm if attenuator* R 1 thru 
R5 are the nominal values of 5% carbon re¬ 
sistors; if more accuracy is required, see 
text for exact values* Parts List: C 2 — 
1000 uF, 6 Volt Electrolytic (see text); 

D t to 0 4 - 1N34 Diodes; M - 50 uA 
Meter; F *0 — 22K, 1/2 Watt Carbon (see 
text); T^ — Universal output transformer 

should contain frequency components that 
are constant over a range larger than the 
pass-band of the rf section of the FM 
receiver. Any of the noise generators men¬ 
tioned previously are suitable. 

The if attenuator is connected to some 
point in the FM receiver if system before the 
limiters. The best place seems to be the plate 
lead of the last high if stage. This point is 
preferred because the signal at that point is 
relatively large but has not been amplitude 
limited. The output of the attenuator is 
connected to the antenna terminals of the 
AM receiver. 

The AM receiver can be practically any 
receiver capable of being tuned to the if of 
the FM receiver. It is preferable to have an rf 
gain control on the AM receiver because this 
permits selection of the detector operating 
point. We have used successfully a Halli- 
crafters S-38 and a modified Heath GR-54. 
The output of the AM receiver is connected 
to some form of output indicator. 

The output indicator can be a simple 
rectifier-microammeter combination or an ac 
vtvm. The major requirement of the output 
meter is that it be average- or rms-reading 
and not peak-reading Phis eliminates most 
vtvm’s because they are peak-reading al¬ 
though the scales are marked in volts, rms. 
The meter must also have a long time 
constant. A Heath IM-21 is an average¬ 
reading meter and is excellent for use as an 
indicator if its time constant is increased by 


AUGUST, 1969 


113 





























placing a 500 uf capacitor across the move¬ 
ment. 

The attenuator 

When measurements are made on any 
system, the most important items are the 
signal source and the output indicator. The 
most common source of error in noise figure 
measurements is the noise detector. This 
error results from the generally-unknown 
detector characteristics in the receiver being 
tested (usually the detector is assumed to be 
linear but is actually square-law, giving, as a 
result, noise figure values that are much 
better than they actually are). In the method 
of measurement being described here, the 
burden of measurement accuracy is placed 
upon the if attenuator. 

The schematic diagram of the if attenu¬ 
ator is shown in Fig. 2. It is a simple 
voltage-divider type having a 93-ohm input 
impedance. It gives six steps of accurately- 
known attenuation; 0.0, 3.0, 6.0, 10.0, 15.0, 
and some value greater than 40 db at 10 mhz 
(the last step isn’t accurate and doesn’t have 
to be). The actual attenuation is not known 
and is not relevant. Resistors R1 thru R5 are 
mounted on a good-quality rotary switch 
using the shortest lead-length possible. R6 is 
used to provide a relatively high load im¬ 
pedance to the attenuator independent of 
the input impedance of the AM receiver; its 
value is relatively unimportant but should be 
at least 2.2k. The capacitor is used for dc 
blocking. The entire unit should be mounted 
in a Minibox or similar shielded housing. A 
piece of RG-62B/U or similar 93-ohm cable 
with a connector on one end and clips on 
the other end is used to connect the attenu¬ 
ator to the receiver being tested. 

The secret of the attenuator accuracy lies 
in the form employed. When attenuators of 
the T- or Pi-type are used, their accuracy is 
critically dependent upon the source and 
load impedances presented to them. The 
impedance of an if amplifier or the antenna 
terminals on a tunable receiver are nebulous. 
Because of this, when I - or Pi-type attenu¬ 
ators are to be used it is recommended that 
at least 60 db of attenuation be placed on 
each side of the attenuator in order to 
present a reasonably-well known impedance 
to the attenuator in question. 7 In addition, 
if the attenuator is to be variable, three 


elements must be changed for every step of 
attenuation. For noise figure measurement 
only relative attenuation is important. 
Therefore, a voltage-divider type is ideal. 

Ii 5% carbon-composition resistors having 
the values shown in Fig. 2 are used, the 
attenuator accuracy will be much better 
than that of the average AM receiver diode 
detector. However, if more accuracy is 
desired it can be obtained by one of two 
methods. Which method is used is dependent 
upon the type of noise generator to be 
employed when making noise Figure 
measurements. The methods are: 

1) Determine the actual attenuation 
values after the attenuator is built and mark 
the switch positions with these values, or 

2) Trim the resistors to the exact values 
required for steps of 3.01, 6.0, 10.0, and 
15.0 db; the exact resistor values are: 
R1 = 27.2, R2 = 19.2, R3 = 17.2, R4 = 12.8, 
and R5 = 16.6 ohms. 

The first method is difficult to do di¬ 
rectly because precise vtvm’s at if fre¬ 
quencies are rare. However, an indirect 
method can be employed by measuring the 
resistors with a Wheatstone Bridge and cal¬ 
culating the expected loss from the dc 
values. So long as good construction prac¬ 
tices are employed and good non-reactive 
resistors such as Allen-Bradley type EB, 
‘A-watt, 5% carbon, are used, the calculated 

losses should be accurate. 

The second method requires some means 
of determining the dc resistance and is 
therefore similar to the first. Precision resis¬ 
tors can be used, so long as they are 
non-reactive, or the Allen-Bradley resistors 
can be used with their values “adjusted” by 
selecting individual resistors from a batch or 
by filing. 

If a variable-output type noise generator 
such as the 5722 diode is used when taking 
noise figure readings, the “3 db” step should 
be exactly 3.01 db. This would indicate that 
the second method should be used. If a 
fixed-output noise generator such as the 
Monode is to be used, the first method is 
acceptable. The attenuators we built were 
calibrated and adjusted using a combination 
of the above techniques. A quantity of 
Allen-Bradley resistors were obtained and 
the values selected to give a 3.01 db step and 
to make the rest of the steps as close to the 
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desired values as was practical consistent 
with not too much work. For example, one 
attenuator came out with steps of 3.01, 5.9, 
9.8, and 14.9 db. 

Making the measurements 

Connect the components as shown in Fig. 
1. The cable between the noise generator 
and the antenna terminals of the FM receiver 
must have a known amount of attenuation. 
The input of the attenuator is connected to 
the FM receiver if system by connecting the 
braid of the RG-62B/U coaxial cable to the 
chassis of the receiver and clipping the 
center conductor over the insulation of the 
plate lead of the last high if stage. 

Set the attenuator to give 0 db relative 
loss. Disable the age in the FM receiver, if so 
equipped, and disable the avc and the anJ in 
the AM receiver. Tune the AM receiver to 
the if frequency of the FM receiver. Set the 
rf and af gain controls on the AM receiver to 
give nearly full-scale deflection on the out¬ 
put meter. Set the attenuator to the high 
loss position. The output meter should go to 
zero. If it does, the equipment is ready for 
measurement. If it does not there is insuf¬ 
ficient shielding or the AM receiver is too 
noisy, and the condition will have to be 
corrected. 

The remainder of the measurement dis¬ 
cussion is divided into two parts according 
to whether a variable- or fixed-output noise 
generator is to be used. 

A variable-output generator: 

The detector in the AM receiver should 
be as non-linear as possible in order to give 
the largest change in output indication fora 
given change in noise level, i he detector 
operating point is adjusted by using a low rf 
gain setting and a high < 2 / gain setting on the 
AM receiver, If possible, set the detector 
operating point to give a 6 db change in 
output when a 3 db change is made in the 
attenuator setting. When adjusted, set the 
attenuator to the high-loss position and note 
the output from the AM receiver. It should 
go to zero. If it does, all is well and the 
attenuator can be set back to 0 db relative 
loss and the measurement may proceed. If it 
does not, find out why not and correct the 
difficulty. 


Note the noise level indicated by the 
output meter. Set the if attenuator to 3.01 
db relative loss and increase the noise gen¬ 
erator output until the output indicator 
reads the same as it did with no noise 
applied and the attenuator set to 0 db 
relative loss. The FM receiver noise figure is 
found by means of the formula: 
NFdb - ENdb - Xdb, where BN is the excess 
noise of the noise generator and X is the loss 
of the coaxial cable connecting the noise 
generator to the FM receiver. I: directly 
connected, X is zero. 

A fixed-output generator 

The AM receiver will have to be cali¬ 
brated. This can be done by varying the 
attenuator and noting the change in the 
output indicator reading. The rf and af gain 
controls on the AM receiver are adjusted to 
make the output indicator reading change 
the same amount as the attenuator setting is 
changed. Once the receiver is calibrated, the 
measurement procedure is as follows: Con¬ 
nect a “quiet" termination to the FM 
receiver antenna terminals thru the same 
cable used to connect the noise generator to 
the receiver. Set the if attenuator to 0 db. 
Note the output from the AM receiver. 
Connect the noise generator to the FM 
receiver in place of the “quiet" termination. 
Note the increase in output from the AM 
receiver. 1'he noise figure of the FM receiver 
is found from the formula: NFdb= ENdb - 
Xdb 10 log ,,, (V — 1), where En is the 
excess noise of the noise generator, X is the 
loss of the coaxial cable connecting the noise 
generator to the FM receiver, and Y is the 
ratio of the output power from the AM 
receiver with the noise generator connected 
to the FM receiver to the output power from 
the AM receiver with the “quiet" termina¬ 
tion on the FM receiver. Some of the burden 
of the output change can be taken up by the 
attenuator. This is done by increasing the 
attenuator setting when the noise generator 
is applied and calling the change in output 
the sum of the attenuator setting change and 
the output meter reading change. 

It is advisable to listen to the noise 
output from the AM receiver while taking 
lhe measurements in order to detect signals 
that will cause erroneous results. H 
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Measuring AM receiver noise f igures 

The techniques described can be applied 
to an AM receiver as well as an FM receiver. 

I he accuracy of measurement will be much 
better than it is with the ‘■‘usual'’ technique 
because the //attenuator is used. The noise 
generator is connected to the AM receiver 
being tested and the input of the // attenu¬ 
ator is connected to the plate of the last or 
next-to-last low // stage. Of course, the AM 
receiver used after the attenuator must be 
able to tune lhe ij of the AM receiver being 
tested. 

Summary 

l ive noise figure of an FM receiver cannot 
be measured in the “usual'’ manner because 
of the nature of FM receivers. However, it is 
possible to measure the noise figure by 
employing an AM receiver as a noise detec¬ 
tor. Measurement accuracy can be improved 
when measuring the noise figure of FM or 
AM receivers by employing a simple, accu¬ 
rate if attenuator. The attenuator was de¬ 
scribed and the technique using the if 
attenuator was given. 

Ultra-Stable Power 
Supply for Master Oscillator 

While performing some modifications on 
a commercial FM transmitter, my attention 
was drawn to the powet supply which is used 
to supply dc to the master oscillator. The 
MO works in the 50 mhz range, but the prin¬ 
ciples of dc rcguljhon utilized are such that 
they can be applied to any master-oscillator 
or vfo on other frequencies as well. Refer to 
Fig. I. 


* 500 



The first regulator in the supply is a solid 
state zenci diode, rated at i80 volts. This 


Further information on noise generators 
and the general technique of AM noise figure 
measurement can be found in references 2 
and 6 and in Rheinfelder. 9 A very interest¬ 
ing discussion of noise appeared in 73 

Magazine in January, 1967. 1 () 

... W8BBB 
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Vol. 55 . No. 6, June, 1967, pp. 865-877, See p. 868. 

8. J.C- Greene, “Noisemanship" - The Art of Mea¬ 
suring Noise Figures Nearly Independent of Device 

Performance, Proc. IRE. Vol. 49. No. 7. July, 1961. 
pp. 1223-4. 

9. W. A. Rheinfelder, Design of Low-Noise Transi¬ 
stor Input Circuits, Hayden, 1964, Ch. 2. 

10. B. Nelson. “A Little About Noise. " 73 Magazine, 
Jan., 1967, pp. 92-101. 

180 volts is also connected to the plate of the 
cathode-follower tube, V1B. Note that this 
is a dc cathode follower. The supply voltage, 
further dropped to approximately 86 volts, 
is impressed upon the anode of the type OG3 
voltage reference tube. This is an extra- 
stable voltage regulator tube which draws 
only a few mils. The high-stability 86 volts 
dc is impressed upon the grid of the cathode 
follower. The cathode is constrained to fol¬ 
low, and this presents an ultra-stable B-p!us 
supply potential to the master oscillator. Ac¬ 
cording to the manufacturer, RCA, the net 
result is a signal so steady that it can run for 
several hours, without benefit of AFC, and 
still meet FCC spec s for frequency stability 
in the FM band. Obviously, the MO is built 
of high quality parts and well designed. A 
frame grid lube, type 6922 is used for both 
the MO and the dc cathode follower. Ama¬ 
teurs and experimenters could use a less ex¬ 
pensive type, such as the 12AT7, especially 
if the vfo is designed to operate on a some¬ 
what lower frequency. 

Neil Johnson, W20LU 


116 


73 MAGAZINE 
















Raymond C. SiJJs, K2ULR 
32 Ainsworth Avenue 
East Brunswick, N.J. Q88l 6 


Would You Like To Be 



Broadcast Engineer ? 


I'm sure many a ham has a little of the 
broadcaster in his blood. After all. both the 
ham and the broadcaster transmit informa¬ 
tion by means of electromagnetic radiation. 
Perhaps the only real difference between the 
two is in the intended recipient of the 
information: a fellow ham or the general 
public. 

It's often said that ham radio has 

launched many careers in electronics, and 
broadcasting is no exception. In the early 
days of radio, there was little distinction 
between amateur and “commercial'* opera¬ 
tion; and the fellow who had the technical 
know-how to put a rig on the air for ham use 
could certainly put a commercial station on 
the air. And it’s true today, too, that many 
broadcasting people are amateur operators, 
especially in the technical end of broad¬ 
casting. 

I’m sure that many a Novice, having built 
his first rig, wonders what goes into a 50 KW 
broadcast rig in one of those big city stations 
or perhaps even his local 250 waiter. There 
are many similarities between any one 
station and all the others. Obviously, each 
station needs an antenna system, trans¬ 
mitter, audio (or video) control and distri¬ 
bution equipment, and a place to originate 
the broadcasts. But apart from that, each 
station invariably has its own special 
technical needs, equipment, and facilities 
which are like no other station’s. 

It is probably safe to say that most hams 
in broadcasting are in the technical end of 


things, although there are a few well-known 
entertainment t personalities who have a 
ticket. Of those fellows who do work in the 
technical department, most stations give 
them the title of “engineer,” even though 
they might not have a degree in electrical 
engineering. An engineer’s duties usually 
consist of operating the transmitter that 
is, observing the operation of the trans¬ 
mitter, since most of today’s transmitters 
need little attention in day-to-day operation; 
and/or operating the studio equipment; 
and/or repair and maintenance of all the 
station’s electronic gear; and/or clerical 
duties related to the technical operation of 
the station - ordering spare parts, new 
tubes, scheduling manpower, etc. I use the 
“and/or" because the total number of job 
duties will depend on the size of the station 
at which an engineer is employed. At 
stations in small markets (cities) or small 
stations in large markets, the engineer will 
do most or all of the above duties. The Chief 
Engineer, in addition to these duties, has the 
overall responsibility and legal obligation to 
the station ownership and the FCC to see 
that the station is operating within the terms 
of its license and the FCC rules and regula¬ 
tions. To be sure, all licensed transmitter 
operators (and all transmitter operators must 
be licensed) have the same responsibility, 
but it is the Chief Engineer at whom the 
FCC and the station management will glare 
if there are any technical irregularities. 

Job duties are often highly specialized at 
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the "large city" stations and network opera¬ 
tions. Very often, a man will specialize in 
one small area in the broadcast technical 
field, [-'or example, he might be a mainte¬ 
nance man, in charge of only one type of 
equipment, such as a particular model of 
tape recorder. But since large stations have 
many of those tape machines, he is usually 
quite busy just keeping them all running 
properly with routine maintenance: lubri¬ 
cation, cleaning, checking tubes, alignment, 
and so forth. Some of tile fellows who do 
this specialized maintenance are so pro¬ 
ficient and familiar with their tape machines 
that they can diagnose and repair a fault in 
10 minutes which would take the average 

engineer two hours to fix. 

At one of these large stations, an en¬ 
gineer — or technician, as he is sometimes 
more accurately called, — is almost in¬ 
variably a member of one of the major 
broadcast engineer's unions: IBEW, NABET, 
or IATSE. As such, he is collectively 
bound to a contract with his employer, 
and this contract spells out, quite precisely, 
what his duties shall be. 

As you might expect, some fellows (and 
gals, too) show a preference or an aptitude 
for one or more of the various specialties in 
the broadcast technical field. One chap 
might be a great studio console operator; 
another, a great tape editor; a third might be 
a transmitter expert; and yet another might 
enjoy working in the maintenance shop. 
And, of course, some people are quite 
competent in more than just one specialty. 

If you’re still all hot about becoming a 
broadcasting engineer, plan to make a visit 
to a station, TV or radio, whichever is 
available or preferable, and talk to some of 
the boys. Almost all of the fellows in the 
broadcast business would be glad to show 
you around and answer your questions. Most 
probably, you’ll be told that you should get 
your commercial radiotelephone operators 
license. 

There are three grades of licenses: First 
Class, Second Class and Third Class, from 
top to bottom, and a total of five exam 
“elements" that you must pass for a FCC 
ticket. If you can pass elements 1 and 2, you 
are qualified to receive a third class license. 
If, after passing elements 1 and 2, you pass 
element 3, you get the Second Class ticket. 
Finally, when you pass the fourth element, 
you get the First Class License. You could, if 
you like, take all four elements in the same 
day, but most people prefer to “come up 


through the ranks" and get all of tlie 
licenses, or at least the Second Class and 
then the First Class. The First Class License 
is very much like what the General Class 
ham license used to be: you get ail operating 
privileges for all types of radiotelephone (no 
CW) and TV stations in the commercial 
field: broadcast, police, taxi, government, 
microwave relay, etc. This is the license that 
all C hief Engineers must have, and the one 
that most regular engineers have. It is a very, 
very valuable asset to have if you intend to 
get a job in the broadcast technical field (or 
announcing and Deeiay work, for that 
matter.) Without it, you cannot legally tune 
up any broadcast transmitter or operate 
certain classes of broadcast stations: TV, AM 
stations with directional antenna or stations 
running more than 10 KW. The Second Class 
allows you to service and tune up CB and 
two-way communications gear (police, taxi, 
etc. rigs) and the Third Class lets you only 
operate two-way gear and marine radio¬ 
telephone equipment. There is a provision of 
the rules that allows second and third class 
men to operate certain types of broadcast 
stations: those running less than ! 0 KW with 
a non-directional antenna. The operation is 
limited to turning the carrier on and off at 
the beginning and end of the broadcast day 
or for EBS tests, and adjusting the power by 
means of a simple control to compensate for 
changes in line voltage, loading, etc., that 
might put the transmitter more than the 
legal limits of 10% below or 5% above the 
licensed power. If a third class man works at 
a station, he must pass an additional exam 
element: element No. 9, which deals with 
simple routine tasks at a station, such as 
taking meter readings, keeping logs, fre¬ 
quency and power tolerances, etc. 

If you are pretty good at theory, you can 
probably train yourself to pass the FCC test. 
Also, you might enlist the aid of a friend 
who is also studying for a commercial 
license. Here, the use of a license manual will 
no doubt be very helpful. Otherwise, it 
might be worthwhile to investigate one of 
the resident or correspondence schools that 
specialize in training people to pass FCC 
exams. As 1 recall, there are even some 
schools that guarantee you a ticket - they’ll 
keep training you at no additional cost until 
you pass, should you not make it on the first 
try. 

Once you have a license, or are at least 
well on your way toward getting it, get to 
know someone who works at a station. 
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Don’t bug him by constantly calling or 
visiting him. If you use good judgment and 

don't overdo it, chances are he’ll be more 
than glad to help you along with the license 
test or getting a job. There's usually a fairly 
good grapevine between stations in any one 
area, and when a job opens up, the word 
usually travels along to other nearby 
stations. Also, quite a few of the small local 
stations will train young fellows by hiring 
them on a part-time basis at a very nominal 
wage. In the large cities, inexperienced men 
with a license can often find work as 
summer vacation relief engineers. If they 
catch on quickly to how things are done at 
that particular station, chances are the 
station will ask them to return the next year. 
This is an excellent opportunity for a college 
fellow to earn extra money during the 
summer. 

I can’t emphasize too strongly this bit 
about having a license. It is true that many 
broadcast engineers in the large cities do not 
have a license. But you are worth much 
more to an employer if you have a ticket: 
you can legally operate transmitting equip¬ 
ment and this allows him greater flexibility 
in assigning you your duties. Also, a license 
is proof to an employer that you do know 
something about electronics. 

Another training possibility is to offer 
your services gratis to an educational non¬ 
commercial PM station. These stations often 
operate on very limited budgets and can use 
all the help they can get for free. See if there 
are any college PM stations in your area. 
(Hint: if you have any FM stations in your 
area that operate below 92.0 mhz, they are 
non-commercial by FCC definition. There 
are, however, a few ‘‘listener sponsored” 
stations that operate in the commercial 
band, 92.0 to 108.0 mhz.) 

Money 

Pay is often not as much as you might 
expect for a 'show biz" industry - probably 
on the order of five to six thousand dollars 
annually at the average station. For a 
beginner with something less than a first 
class ticket, remuneration will be SI.25 to 
$2.50 per hour at a small or medium-sized 
station. At large metropolitan stations where 
there is a union involved, you can expect 
salaries in the S200 to S300 per week 
bracket, with overtime pay, night-time 
differential pay, penalty payments for 
missed meal periods, and “short 
turn-around" (less than 12 hours between 
shifts) compensation. The big companies. 


like ABC, C'BS and NBC, etc., have elaborate 
employee benefit programs in the form of 
insurance, hospitalization, pensions, stock 
purchase plans, iiberal vacations, and so on. 

So it's not surprising that many people 
would like to get to work for the “big” 
companies, since that’s wliere the money 
and the action is. There is a reasonable 
chance that you can land a job at one of the 
big city outfits if you have some experience, 
good recommendations, and perhaps some 
formal training, The large companies have 
large manpower needs and lose a few men 
every year through retirement and job¬ 
hopping. The need for manpower is being 
reduced somewhat these days by the 
increasing use of automation and automated 
devices to control programs, perform 
switching, operate transmitters, and so forth. 
And today's solid-state gear doesn't break 
down as often as its vacuum tube prede¬ 
cessors. Also, programming at least radio 
programming - is not as elaborate as it was 
in years past: deejays, talk, news, sports, etc. 
are now the rule, instead of the soap operas 
and variety shows which now fill our TV 
channels. 

Good luck on the test, and welcome to 
the club, OM. 

...K2ULR 

Footnotes: 

IATSE: International Alliance of Theatrical Stage 
Employees, 1270 Avenue of the Americas. New 
York, N.Y. 10019. 

NABET: National Association of Broadcast Emp- 
ployees and Technicians. 135 West 50th Street, 
New York, N.Y. 10019. 

IBEW: International Brotherhood of Electrical 
Workers, Local 1212, 150 Fifth Avenue. New York, 
N.Y. 10014. 


What's with UFO's ? 

1 Check in the UFO 

on 14,300 kc 

WEDNESDAY NIGHTS at 9 Dm EST 

- - 

Salesman Wanted: 

To sell Instant Gourmet kits. These uni¬ 
que black leather kits are filled with eight 
individual containers of special seasonings. 
A good salesman should sell 1000 of these a 
month, and earn a very good commission. 
Send your credentials to Instant Gourmet 
Peterborough, N.H. 03458. 
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ADVANCED 

CLASS 

STUDY GUIDE 
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ADVANCED 

CLASS 

LICENSE 

STUDY GUIDE 
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128 pages of up-to-the- 
minute simplified theo 
ry, written with the be¬ 
ginning radio amateur in 

mind. This unique book covers all aspects of 
the theory exam for the Advanced Class license 
and has helped hundreds of hams to sail through 
the exam. . .nothing else like it in print. $3 



DX HANDBOOK 


Includes giant world 
country-zone wall map. 

Articles on QSL design 
secrets, winning DX con¬ 
tests, DXCC rules, DXpeditions, reciprocal li¬ 
censing and many more. World postage rates, 
WAZ record lists, time charts, propagation, etc. 
Special ham maps and bearing charts. A must 
for the DXer. $3 


COAX 

HANDBOOK 

Invaluable book for the 
ham or the lab and for 
everyone else who does¬ 
n't want to have to keep 

a whole library on hand 
worse, have to write to 
coax spec. 



)r reference. . .or even 
the manufacturer for 

$3 


PARAMETRIC 

AMPLIFIERS 



PARAMETRIC 
AMPLIFIERS 

For the ham who wants 
to work DX on the 
bands about 432 MHz, 
there is nothing that can 
beat the gain id noise figure of a paramp. 
This book shows you how they work and how 
to build and use them. Lavishly illustrated with 
photographs and drawings. S3 


Inn fisk W1DTY 


ANTENNA 

HANDBOOK 


VHF 

ANTENNAS 

This handbook is a com¬ 
plete collection of up-to-. 
date information about 
VHF and UHF anten¬ 
nas, with design hints, construction and theory. 
If you've been wondering what array you need, 
this book will give you enough background to 
make the right decision. $3 
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INDEX 

TO 

SURPLUS 


r 


INDEX TO 


SUltPLUS 


Do you have a piece of 
surplus equipment that 
you want to convert but 
can't find an article? 

If so, this is the book you need. It lists all of the 
surplus articles and conversions in popular elec¬ 
tronic and amateur magazines from 1945 to 

1966. $1.50 
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DIODE 

CIRCUITS 

HANDBOOK 

An invaluable reference 
book. Covers recti¬ 
fiers, mixers, detectors, 
modulators, FM detec¬ 







tors, noise limiters, AGO, BFO'/Q-multiplier, 
AFC, Varicap tuning audio clippers, balanced 
mods, field-strength meters, RF probes, zeners, 
control circuits, etc. Ill different circuits. si 


73 USEFUL 
TRANSISTOR 
CIRCUITS 

if you've been looking 
for a transistor circuit to 
do a special job, chances 
are there is a circuit in 





73 USEFUL 
TR ANSI SI OR CIRCUITS 


* 


this book that will give you a head start. It 
covers circuits for audio, receivers, transmitters 
and test equipment. $1 



ANTHOLOGY M2 • 64 


HAM 

TELEVISION 




The Amateur Television 173 ton 

Anthology is a collec¬ 
tion of the technical 
and construction articles 
from the ATV Experimenter, edited by W0KYQ. 
If you're interested in ATV, this is the book for 
you. It covers the gamut from the simple to the 
complex rn amateur television equipment. S3 


MILITARY SURPLUS TV EQUIP- 

ME NT by W4WKM is a necessity to the sur¬ 
plus-scrounging ATV addict. $1 


f 


SIMPLIFIED 
MATH 

Does math scare you? 

— It shouldn’t. This 
easy-to-understand book 
explains the simplified 
exponential system of arithmetic, simple for¬ 
mulas, logarithms, and their application to the 
ham shack. 504 

CW by W6SFM explains code and how to 

learn it. 504 

CUMULATIVE INDEX lists all the ar- 

tides in 73 up through December 1966. 254 



_Coax Handbook.$3.00 

—Transistor Circuits. ..... SI.00 

_fndex to Surplus.$1.50 

—Parametric Amplifiers .. . .$3.00 


_Ham RTTY.$3.00 

_VHF Antennas.S3.00 

—Simplified Math.$ .50 

—ATV Anthology.$3.00 

-CW....; $ .50 

-Military TV. , . ..$1.00 

—Cumulative Index. ..... S .25 

_DX Handbook..$3.00 

—Advanced Class.$3.00 


Please send me the books checked at left: 

Name ..... Call .. 

Address ...... 

City . State . Zip 

Books shipped prepaid In US and Canada. 

73 Magazine 

Peterborough, N. H. 03458 
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Distress: The Amateur 


Operator and the 

John E. Fail, U.S. Coast Guard WB6UKX 
P. O. Box i 93 
Wainut, California 91789 


Coast Guard 



Official U. S. Coast Guard Photo. 


U.S. Coast Guard Cutter Cape Higgon is a 95-foot ail-steel cutter capable of 21 knots 
speed. The cutter carries a crew of 14 and the primary mission isSAR and law enforce¬ 
ment. The author served in this vessel in 1966, 1967, and part of 196Sasthe ships Execu^ 
live Officer. 


At one time or another every ham will 
probabiy handle, directly or indirectly, some 
type oi distress traffic relating to an emer¬ 
gency on the high seas. 

This article will delve into the maritime 
distress, how to handle it, what information 
to get, who to call with the information and 
how to call. The first thing that enters the 
average person’s mind when he hears or 
observes a maritime emergency is “call the 
Coast Guard. ” One mission, by law, of the 
Coast Guard is to render aid to persons and 
property in distress on navigable waters of 
the U. S. and on the high seas. The Coast 
Guard is ready, willing, and able to accept 
information and coordinate the efforts 
needed to effect a successful rescue mission. 
Many persons are under the false impression 
that when they call the Coast Guard and 
pass the barest of information, the Coast 
Guard can pinpoint and evaluate the situa¬ 


tion in a matter oi' seconds. Sometimes this 
is true, but not very often. Accurate and 
complete information must be passed to the 
Coast Guard. 

The Coast Guard is broken down into 12 
Districts (Fig. 1) in the United States and 

includes many other parts of the world. Each 
District is assignee; vessels ranging from 37 8- 

foot high endurance cutters to 30-foot 
utility boats. The major components of most 
Coast Guard Districts are its SAR (Search 
and Rescue) vessels. These types of boats 
and vessels, mostly 30- and 40-foot utility 
boats, 44-foot motor life boats, 82- and 
95-foot patrol boats and 21 0-foot vessels, 
are the primary SAR tools of each district. 
These, of course, are backed up by aircraft, 
both fixed wing and helicopters. Most dis¬ 
tricts have vessels and aircraft that are 
particularly suited to their area. 

The Coast Guard in recent years has 
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embarked on a large shipbuilding program 
with many SAR vessels being constructed. 
Of the several class vessels being built, 

one of the most notable is the 210-foot 
medium endurance cutter. These vessels are 

capable of operations with a helicopter and 
have many innovations found in only the 
most modern of ships hi the world today. 

Search and Rescue vessels are strategically 
placed in the Coast Guard districts so that 
they are within the major boating popula¬ 
tion areas as well as being readily available 
for long range SAR operations. Each of the 
SAR vessels is controlled by the District 
Rescue Coordination Center (RCC). Each 
district has its own RCC and supporting 
radio stations. The geographical limits of 
each Coast Guard District is outlined in Fig. 
1. This map shows the headquarters of each 
district at which the RCC is located. 

We have covered very lightly the basics of 
a Coast Guard District SAR force. Now let’s 
go into the RCC and find out just how it 
operates, and enlighten this dark area for the 
Amateur who will probably never see one of 
these busy centers of activity. I am assigned 
to the RCC in Long Beach, California, as an 
assistant controller. I have also been assigned 
to the RCC in Honolulu, Hawaii. All watches 
are stood by at least two people; a commis¬ 
sioned officer is the controller, and a senior 
enlisted man is the assistant controller. All 
RCCs in the Coast Guard are manned and 
ready to serve 24 hours a day, 365 days a 
year. The RCC is the control point for all 
rescues within the assigned area of responsi¬ 
bility. Included with this article is a picture 
of the RCC in the Eleventh Coast Guard 
District. The caption on the picture explains 
the major functions of the RCC. There are, 
of course, many other parts of the RCC not 
shown in the picture; plotting tables, com¬ 
munications center, etc. 



Official U. S. Coast Guard Photo, 


The Vigilant, one of the new 210 foot 
cutters mentioned in the article, is shown 
here operating with a coast guard helicopter. 
The Vigilant is capable of 20 knots speed, is 
all steel construction, and carries the latest 
electronic equipment available. 
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Fig. 1. Chartlet of the geographic limits of each of the 12 Coast Guard districts. The 
limits of each district is shown in heavy lines; the headquarters of each district is shown 
in heavy lettering. All of the cities on the chartlet have an RCC in them. 


How does the Amateur contact his local 
Coast Guard? In ail large population areas 
the number of the local RCC is listed in the 
front, of your local telephone directory 
under “Air and Sea Emergencies’' or “U. S. 
Coast Guard, Search and Rescue.” Of 
course, if you live in Denver, Colorado, you 
had better forget it, since there is not much 
water for us to sail on there. An RCC would 
not normally be maintained in such an area, 
but frequently the Coast Guard will main¬ 
tain small units such as Recruiting Stations, 
Boarding Teams, etc. in such a large popula¬ 
tion area. If your telephone book has no 
listing for an RCC in the front, look in the 


classified section under United States 
Government, Department of Transportation, 
Coast Guard, this will give the phone 
number of your nearest Coast Guard unit. 

Any RCC will accept long distance phone 
calls from Amateurs concerning distress 
cases. In some instances the number listed 
will terminate at a switchboard in the 
Headquarters of the District Office you are 
calling. In this case aU that is required is to 
ask ior the RCC. Many foreign governments 
also maintain RCCs in their respective 
countries doing essentially the same job that 
is being done by your Coast Guard. 

While you are casually tuning around, 



HAM 

V-O-M 

20.000 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


( Name 
I QTH 

! City _ 


State 


REDLINE - JAFFREY - NH - C3452 


ORDER TODAY 


Ohms: 12K, 120K, 1.2M, 12M /7/|//|^ 
dc mA: .05, 5. 50, 500 UiVLl 

dB: 0, 14, 28, 34, 40 



dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 @ lK/volt No t;lxes anywhere Plus 90£ shipping 
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looking for some DX, you happen across the 
signal of WBi ZZZ/Maritime Mobile in his 
25-foot cabin cruiser, frantically calling 
“MAYDAY” on 20 meters. You answer him 
and he says he is sinking fast. What do you 
do? The first and most important thing is to 
get the vessel s position! Give the Coast 
Guard a place to go! If the water comes up 
five seconds later and shorts out his gear, we 
are at least armed with a position to go to 
and conduct search and rescue operations. 
We are not left in the “outfield” with 
nothing but 1 he knowledge that somewhere 
someone is sinking. Any position given the 
Coast Guard should be given in latitude and 
longitude or range and bearing from a 
prominent object. Example: 250 degrees 
magnetic 10 miles from Long Beach light¬ 


house, or 40° N, 120° 10* W. Avoid posi¬ 
tions such as “about 1 hour south of 
Catalina Island.” Such positions are con¬ 
fusing in most instances, since many vessels 
travel at different speeds and would travel 
different distances in one hour, causing the 
position reported to possibly be in great 
error. This error in position could be greatly 
magnified if a guess had to be made as to the 
speed of the vessel in distress. The time 
saved in getting an aircraft or surface unit to 
the scene of such a distress could very likely 
save a life. 

I he second most important item in SAR 
is to maintain communications. Don’t take 
the information and then sign off with the 
distressed station. Even in the most routine 
of cases, this could be disastrous. Maintain 
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Official U. S. Coast Guard Photo. 


This is a view of the main console of the RCC here in Long Beach. Included is a com¬ 
plete telephone switchboard, vhf, hf communications system. The console can accomo¬ 
date three persons operating it at one time. Hot fines are maintained to many Coast 
Guard units and Civil agencies, FAA etc. On top of the console our new data display sy¬ 
stem can be seen. This is a fairly new innovation in the Coast Guard. A slide projector is 
installed in the lower part of the console and via a system of mirrors a projection can be 
displayed on the screen of local boating areas, a specific harbor, or geographic area. The 
projector is capable of up to SO different projections on each slide tray. The desired pro¬ 
jection is obtained within 4 seconds of selection. 
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communications with the distress unit until 
a ( oast Guard unit arrives on the scene or 
the distressed vessel has communications 
with a ( oast Guard unit and you are released 
by the Coast Guard and/or the distressed 
unit. FCC regulations clearly states that 
distress traffic takes priority over al) other 
communications. 

Third conies the miscellaneous infor¬ 
mation. but of course this is still very 
important and should be obtained in every 
case possible. These are items such as 
the length of the vessel, hull color, trim 
color, type of vessel, name of the vessel, 
registration numbers, number of persons 
aboard, nature of difficulty, radio fre¬ 
quencies available, call sign of the vessel, etc. 

Medical cases take on a different light, 
but all of the aforementioned information 
still applies, as it is still basic information 
that is required in all cases. 

In a medical case it is important to 
contact a doctor as soon as possible. This 
can be done via the C oast Guard. The RCC 
works with the United States Public Health 
Service in providing medical advice to vessels 
with medicos {medical case) on board. In 
many cases the doctor will advise that an 
evacuation is necessary. This will normally 
be carried out by the Coast Guard or 
arranged for by the Coast Guard. The most 
important items required in a medico case 
are complete symptoms of the patient's 
ailment (description of injury, pulse, temper¬ 
ature, respiration), age, sex, name, treatment 
already provided and what first aid materials 
and medicine are aboard the vessel. Any 
medical history connected with the symp¬ 
toms that tlie patient is experiencing, next 
of kin, address of next of kin, nationality of 
the patient, and of course, once again, 
the position of the vessel. This has a great 

bearing on the case lo the Coast Guard, 
especially if an evacuation is recommended 
by the doctor handling the case. 

When calling an RCC to pass distress 
information, always give your name, tele¬ 
phone number, and call sign so that credit 
will be given where it is due. The RCC may 
also want to contact you again to get further 
intormation or clarify the original informa¬ 
tion. 

In many cases the Amateur has a phone 
patch in his station. In this case the RCC 
Controller may prefer to be phone patched 
directly to the distressed vessel. This, of 
course, eliminates the middle man and assist¬ 


ance is dispatched all the sooner to the 
assistance of the vessel. 

This is especially true of the medical cases 
where the Coast Guard may not always have 
firm communications with the vessel. The 
RCC may ask you to call the doctor 
so that you may phone-patch the doctor di¬ 
rectly to (he vessel to provide medical 
advice, 

The Amateur radio operator is and can be 
a most important and useful tool in the 
complex machinery of the SAR business, 
but only if he has obtained complete and 
accurate information. Double check impor¬ 
tant items: position, nature of difficulty, 
size and description of the vessel. 

Since being assigned to RCCs, I have in 
many cases worked directly with Amateurs 
concerning distresses. Recently, an Amateur 
in Santa Maria, California, obtained infor¬ 
mation via 20 meters concerning a heart 
attack victim aboard a ship several hundred 
miles off the Southern California coast He 
culled the U. S. Public Health Service doctor 
In San Pedro, California, and passed all the 
medical information to the doctor. The 
doctor called the Coast Guard RCC in Long 
Beach, California, where, incidentally, I was 
on watch. He requested that the Coast 
Guard provide an evacuation for the patient. 
The Amateur involved in this case had very 
complete and accurate information. So, 
without a doubt, the timely and quick 
action of this Amateur led to a successful 
evacuation of the patient. After the doctor's 
call.to the RCC, we contacted the Amateur 
directly and obtained further information on 
the position, type of vessel, etc. The 
RCC passed the position information to the 
AMVER (Automated Merchant Vessel Re¬ 
porting System) center in New York and 
requested a SURPIC (surface picture) tor 
vessels in the area with doctors on board. 
Within minutes a SURPIC was received from 
the AMVER center. I provided the position 
of several ships in the area of the vessel with 
a doctor on board. Within five hours of the 
receipt time of the first information on this 
medico, the patient was aboard a large 
passenger ship with a doctor on board and 
on his way to a hospital in San Francisco. 
The Amateur who so capably handled this 
case was W6ELH. The speed with which this 
mission was carried out contributed greatly 
to the saving of the life of the seaman 
involved. 

1 mentioned the AMVER system. Phis 
system consists of a computer located at the 
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Coast Guard Base in New York. Many 
merchant vessels participate in the AMVER 
program by providing SAR capability infor¬ 
mation, as well as voyage information, 
course, speed, etc., which is fed into the 
computer and is stored uniil the vessel’s 
voyage is completed. Any RCC can ask the 
computer at any time for information on 
ships which may be in the area of a distress. 
The computer will reply with information 
(SURPIC) on these vessels via teletype with¬ 
in minutes. The AMVER system could be 
the subject of a complete article in itself. It 
suffices to say here that the computer can 
provide immediate information on many 
merchant vessels in a large portion of the 
world. 

I'he Coast Guard is willing and eager to 
establish a good working relationship with 
any and all Amateurs, who are a group that 
is most valuable and possesses the potential to 
be a vital link in distress communications. 

The Coast Guard knows what kind of 
information it needs to handle emergency 
cases of almost any type, but this is only one 
side of it. The other side of the successful 
carrying out of a rescue mission is you, the 
Amateur; you must provide accurate infor¬ 
mation, get the position, provide communi¬ 
cations and maintain those communications. 



NEW BOOKS 


KNOW YOUR VOM-VTVM, 

2nd Edition 

I his authoritative text explains volt-ohm- 
milliammeters, vacuum-tube-voltmeters, and 
solid-state electronic voltmeters of the types 
of circuits used. In addition, the text ex¬ 
plains uses, care, and repair of the instru¬ 
ments. Basic concepts are thoroughly pre¬ 
sented to help provide for an understanding 
of electrical measurements. Questions at the 
end of each chapter help to reinforce learn¬ 
ing progress. S3.50 from Howard Sams. 


Distress traffic can easily excite a person 
to the point where he makes many mistakes, 
this can lead to tragedy. If there is a nervous 
tone of excitement in your voice when 
working the distressed unit, it could upset 
the persons aboard the distressed unit and 
lead to disastrous consequences. Keep your 
head, speak normally and reassuringly, 
double check all information, and assure the 
distressed unit that assistance is being sum¬ 
moned. Tell the vessel that help is on the 
way when you are so informed by the Coast 
Guard. The vessel should be told what 
kind of unit is coming to their assistance. 
The Coast Guard will provide you with this 
information, as well as an estimated time 
that the ( oast Guard unit will arrive on the 
scene. 

1 hope that this information will be of 
benefit to Amateurs and oihers as well. Any 
questions or comments concerning the 
various aspects of SAR are most welcome. 
You may write to me at my mailing address; 
any and ail inquiries will be answered. 
Review all the information in this article, use 
the forms, study the procedures, and you 
and your station, as well as the United States 
Coast Guard, will be “semper paratus . ” 

. . . WB6UKX 


UNDERSTANDING AND USING 
UNIJUNCTION TRANSISTORS 

Explains in detail the construction, opera¬ 
tion, and characteristics of the unijunction 
transistor (UJT). Describes the various ap¬ 
plications of UJT's, and typical circuits in 
which they are used. Separate chapters are 
devoted to the use of UJT’s as oscillators, 
voltage controls, time delays and flashers, 
and in sensing circuits. S2.50, Howard Sams. 

RTLCOOKBOOK 

Explains the principles and uses of RTL 
( Resistor-Transistor-1 ogic) digital integrated 
circuits. Provides the experimenter with an 
understanding of R; L in integrated circuits 
as they arc used in everyday electronic pro¬ 
jects. Shows the technician how these cir¬ 
cuits work and how they are maintained. Pro¬ 
vides the engineer with convenient form cir¬ 
cuits that can be easily adapted as building 
blocks in larger systems. $5.25 by Sams. 
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A Transistor Parameter Tracer 


At the author's overseas QTH there are 
presently three projects under design and 
construction, all utilizing transistors. In the 
usual cigar box search for components, 
fifteen transistors of different types were 
found. However, a subsequent look through 
the reference file showed specification sheets 
for thirteen of the fifteen transistors, but 
only one with dc biasing curves. 

Most manufacturers include on their spec 
sheets such data as maximum allowable 
voltage measured from collector to emitter 
(V C E ), rna x imum allowable collector 
current (If), maximum voltage collector to 
base (VCB) or base to emitter (VBE), 
maximum power dissipation at 25 Centi¬ 
grade (PD) with derating factor for other 
operating temperatures, and typical beta 
(hfe) or forward current transfer ratio 
measured at a given set of parameters. This 
amounts to the minimum amount of data 
necessary for basic design purposes, but once 
the transistor is purchased and a circuit must 
be constructed, a number of problems 
suddenly arise. For instance, if the specifi¬ 
cations for a gain of 100 are given as VCE = 
5 V, !C = 1 ma, f = 1 khz, what change in 
the value of beta can be expected when VCE 
= 12 V, IC = 2 ma, and f = 7mhz? Just as 
important is the missing value of base 
current (IB). Since the transistor is a current 

■P 

amplifying device this parameter is as 
important for optimum gain as the grid bias 
in voltage amplifying tube circuitry. 

The test unit to be described here is 
essentially a variable dc transistor power 
supply with three meters which allow the 
parameters VCE, IC, and IB to be monitored 
simultaneously. Thus, the designer may vary 
one or more dc parameters and, by plotting 
the resulting values on linear graph paper, 


have a permanent record of the dc curves for 
each individual transistor. This is important, 
due to the fact that most transistors are 
produced in “batch” quantities and no two 
of the same type have exactly the same 
parameters. In addition, the value of beta at 
different bias points may be computed by 
using the set of dc curves. The value of such 
design data should be apparent. With the dc 
parameter information obtained from the 
Transistor Tracer, circuitry can be designed 
and constructed without the usual trial and 
error method. By selecting a suitable bias 
point on the dc curves for the required value 
of beta and computing the necessary re¬ 
sistances by Ohm's Law, there will be no 
question of possible saturation, cut-off, or 
low gain. An additional feature of the 
Transistor Parameter Tracer is its ability to 
be utilized as a power supply with variable 
voltage control and a safe output of 12 V at 
400 ma or 15 V at 300 ma. 

i he unit shown in the photographs was 
constructed using a Bud 5x4x3 inch 
Minibox. As can be seen, no extra panel 



Overall view of completed Transistor Para 
meter Tracer. 
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Fig. 1. DC curves of 2N918 transistor obtained with the Transistor Parameter Tracer. 


space is available and the SPST power switch 
is mounted on the left side of the box. The 
size of the meters used determines the space 
left for the controls when using standard-size 
miniboxes. The author sacrificed greater 
accuracy for economy and space by utilizing 


Japanese meters. The 0-15 

Vdc meter is 

model ME-102, 0-50 ma model ME-98, and 

I c (uA) 


beta - ; V CE 

= 12 V 

I B (uA) 


l c ! b 

beta 

1.4 m A 20 u A 

70 

2.3 mA 40 uA 

58 

3.5 mA 60 uA 

58 

4.8 mA 80 uA 

60 

5.8 mA 100 uA 

58 

7.2 mA 120 uA 

60 


Table 1 Values of beta taken from Fig. 1. 


0-500 ua model ME-101, all available from 
Olsen Electronics, Inc., 260 S. Forge Street, 
Akron, Ohio 44308, at a total cost of $8.65. 

Pre-installation testing of these meters 
showed two to be inoperative. The armature 
had to be loosened by resetting the tension 
screw on one, and a loop of the moving coil 
had to be removed from its inadvertent 
position under one of the cross arms of the 
pointer on the other, before normal opera¬ 
tion was obtained. 

For greater accuracy and reliability, other 
meters, such as those produced by Evans 
Radioj Inc., may be used. The neon pilot 
light was obtained from Olson, order num¬ 
ber KB-164, and is supplied with dropping 
resistor (3 for 99 cents). The transformer 
shown is a 117/12.6 V at 1 A unit from 
Olson, order number T-304, for $1.49. Each 
diode in the bridge network must have a 
minimum current rating of 350 ma. The 
silicon rectifiers used by the author were 


AUGUST, 1969 


129 



























































































































































































































500 ma units purchased from Olson, order 
number RE-70, four for 99 cents. 

The transformer is mounted on the right 
side of the minibox with the wires toward 
the center of the top panel, and just high 
enough to allow clearance for the bottom of 
the box. The four diodes, 2-watt resistors, 
and pilot light dropping resistor are mounted 
on a piece of Vectorboard which is attached 
to the top of the transformer frame with 
epoxy glue. Not much space is needed for 
mounting these components, but overall 
board dimensions will be determined by the 
depth of the meters. 

Due to the change in parameters which 
occurs when a transistor is subjected to 
temperature variation, the transistor socket 
should be mounted on the opposite side of 
the box from the transformer. A number of 
holes, % inch in diameter, should be drilled 
above the transformer on the side of the 
minibox and on both sides of the other 


section of the enclosure, just below the 
transformer, to allow air circulation. In cases 
where the transformer produces excess heat, 
it will be necessary to place a heat shield 
around the socket. The first filter capacitor 
is soldered across the bridge and is supported 
by its own leads. Two electrolytics are not 
necessary, but the added filter capacity is 
desirable. The 25 k ohm control is a 5-watt 
miniature unit made by Mallory, model 
number VW25K. It is smaller in size than the 
average potentiometer, but well within its 
power rating. Unfortunately, it was not 
tested before installation and subsequent 
trials of the completed tester showed no 
voltage or current on the meters while 
adjusting the 25 k ohm control through its 
middle range. Removal of the rheostat cover 
exposed the outer contacts which are 
dependent' upon the pressure from an 
insulated metal spring plate attached to the 
cover to depress the clamped metal ends of 



V CE (VOLTS) 


Fig. 2. DC curves of 2NI918 transistor from manufacturer's specification sheet. 
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Inside view showing placement of compo 
nents* (Output terminals and transformer 
should be switched to alleviate heating of 
test socket)* 

the wiper arm field to each terminal. The 
inside ends of the two outside terminals 
were bent up, as were the ends of the spring 
plate, and the cover replaced as tightly as 
possible to produce satisfactory operation. 

The value of the bias control is not 
critical, with the exception that too low a 
value will draw unnecessary current, 
requiring a larger rheostat. Also, since no 
series meter resistor is used, the medium 
setting of this control should provide meter 
protection in the event that the transistor 
under test is shorted, in order to be able to 
monitor voltage and current when the 
Transistor Parameter Tracer is utilized as a 
power supply, the voltmeter is connected 
across the circuit at ah times. When the 

function switch is in the 12 V/400 ma 
position, the 0-50 ma meter is shunted with 
constant resistance wire (HI) of a value 
which allows the meter to measure 0-500 
ma, or ten times its normal scale, 'he value 
of this shunt resistance is determined by the 
formula R = Rm/n-1, where R is the neces¬ 
sary shunt resistance, Rm is the internal 
resistance of the meter, and n is the factor 
by which the original scale is to be multi¬ 
plied. Thus, with a meter resistance of 2 
ohms, the necessary shunt resistance is R = 
2/10-1 = .22 ohms. If constant resistance 
wire having a resistance of 2 ohms/foot were 
used, 2/12 = -22/length = 2.64 inches of this 
wire would be needed for the shunt. It is 
best to cut the length slightly longer to allow 
for soldering, then adjust by cutting about 
1/8 inch at a time from the length while 
monitoring the output with a variable 5*watt 
load connected in series with a reference 
milliamp meter. With a variable load 
between 24 and 120 ohms, the meter 


reading from 100 to 400 ma can be checked. 
An alternate method, not requiring a refer¬ 
ence meter, is the use of composition re¬ 
sistors, arranged in series or parallel, to give a 
value of 30 ohms with a power dissipation of 
5 watts. With this load connected across the 
output, a 12 V reading on the voltmeter 
should give a reading of 400 ma on the 
milliamp meter when the shunt is the correct 
length. Keep in mind that the power rating 
of the supply is 5 watts, limited by the 25 k 
ohm control, and any reading over 12 V at 
400 ma will be close to exceeding this value, 
causing possible damage to the rheostat. All 
meters should be calibrated with the help of 
a reference meter and the zero-set screws 
made fast with a drop of clear nail polish or 
glue. The output terminals to which the 
Transistor Parameter Tracer supplies power 
when the function switch is in the 12 V/400 
ma position, are H. H. Smith type 269RB. 

Operation 

A volt-ohm meter should be used to 
check out wiring and to assure that the 
function switch has been connected with the 
correct polarities (NPN, PNP) in reference to 
the transistor socket pins. To preclude 
applying too high a voltage to the transistor 
under test and to protect the meter in case 
of an inner transistor short, the VCH/IC 
control should be set to maximum resistance 
before applying power. Potentiometer IB 
should be set at mid-range for similar 
reasons. In addition, since transistor break¬ 
down from possible transients can occur 
when inserting a transistor into the socket 
with the power on, the line switch should 



Power supply components are mounted on 
small piece of Vectorboard glued to trans¬ 
former. 
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I UNLESS otherwise indicated 

RESISTANCE IS IN OHMS. 

2. SI- 4-POLE, 3-POSITION SWITCH. 

fig. 3. Schematic of the Transistor Parameter Tracer. See text for component description. 


remain off until the transistor to be tested is 
inserted and the controls are set as above. 

After setting the function switch on the 
polarity of the transistor to be tested, 
inserting the transistor into the test socket, 
and adjusting the controls as outlined above, 
power may be applied. The VCE/IC and IB 
controls are interactive; that is, changing the 
setting of one will affect the meter reading 
controlled by the other. Therefore, it is 
possible to obtain a dc curve within the 
limits of the meters and the transistor under 
test. By advancing the VCE/IC control until 
a reading is shown on the milliamp meter, 
the first set of values is obtained. Varying 
the IB control will show whether the base is 
drawing current or if it is cut off. Continual 
advancing of the VCE/IC control in con¬ 
venient steps will give additional sets of 
values, as advancing the IB control will give 
different levels of base current. By read¬ 
justing both controls for each set of values, a 
constant base current curve at difference 
values of VCE and 1C can be noted. 

These values of VCE, 1C, and IB for each 
setting can be transformed into a dc curve 
for the transistor under test by utilizing 
linear graph paper. Fig. 1 shows such a dc 
curve for a 2N9I8 transistor, plotted from 
values obtained with the Transistor 
Parameter Tracer. Fig. 2. shows the dc 
curves included on the manufacturer’s spec 
sheet for this transistor. The value of beta, 
or tiie gain which can be expected from the 
transistor under test, can be computed at 
any point along the dc curves. Since beta = 
IC(ua)/IB(ua) for any constant value of 
VCE, beta may be determined for any 
corresponding values of IC, IB along the 
chosen vertical VCE axis. Table 1 shows the 


computed values of beta taken along the 
VCE = 12 V axis for the 2N918 transistor. 
The values of beta obtained with this 
Transistor Parameter Tracer are valid only 
for the common emitter configuration. 
Naturally, the available gain will not be as 
great when the transistor is used in the 
common base configuration, and cannot be 
expected to provide any gain when utilized 
in the common collector configuration. 

. . . K3PUR 



"I'd suggest you take up a nice hobby like 
amateur radio * * . and I just happen to have 
a great deal of extra equipment I can sell 
you cheap/' 
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NOW! USE YOUR TAPE RECORDER TO LEARN CODE! 

Read code like a Pro! It's easy! PICKERING CODEMASTER tapes give 
professional mstrucnon on your own tape machine from digital com¬ 
puterized tapes! They can't be matched for timing accuracy! Beginners 
get course of professional instruction at 5-9 WPM right on the tape! 

Practice for General and Amateur Extra ranges from 11 to 30 WPM. 

Nothing else like it! See below for CODEMASTER tapes you need. Get 
up to speed! Order today! 

CM-l: For the beginner. A com- CM-lVi: An intermediate tape, es- CM-2: for Eilra-CItss license 

plete course of instruction is on pecially for General Class «xam study. Mostly straight taxi; sum* 

44 the tape. Practice material at 4 * study. Ho instruction; just prac- code groups. 1 hour at 20 WPM; 

* 5, 7* 9 WPM. Prepares you for * Mce„ Vi hr II WPM; I ihr 14 WPM; ^ Vi hour each at 25 and 30 WPM. 

Novice exam. Includes code groups ] / z hr at 17 WPM. Includes coded For real QRQ, play this tape at 

and punctuation. groups and straight text, twice speed! 

CODEMASTER tapes are 2’tracK monaural; available in two sires: 7-inch reel (3 3 /* IPS) and 3Vi ‘inch reel (1 }* IPS). 
Will play on any but full-track machine. SPECIFY both tyjw and size of tape you want, Any tape,, $5.95 postpaid USA 
4th class. Any two tapes, $11.00: all three, $15.00 PRO, Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company, P.O. 8ok 29 A t Portsmouth* R, I. 02871. Satisfaction guaranteed. 




The Skelton Cone Antenna 

# 

In building, testing, trying all types of an¬ 
tennas for a number of years, 1 firmly be¬ 
lieve the antenna to be the most important 
piece of equipment in the whole amateur 
station. In fact, by doubling power to your 
final you will most probably raise most ham 
receivers a half “s” unit. But having an 
antenna that will require the transmitter to 
be bolted down to the table, less it be drawn 
up into the antenna with all the other rf, 
will undoubtedly raise the “s" meter to 6db. 
This is exactly what The Skelton Cone An¬ 
tenna will do: (1) require that your equip¬ 
ment be bolted down and (2) an increase oi 
6db on four amateur bands and 2.4db on 
75 and 80 meters. If you are interested read 

on. 

The basic idea of the Skelton Cone comes 
from the RSGB Handbook (3rd Edition, pp. 
387-88) and the trial and error method of 
antenna construction. The Skelton Cone al 
this location as compared to a dipole at the 
same height and the same plane on the com¬ 
pass has provided the following: 

1. 5.2 to 7 db gain on 40, 20, 15, and 10 
meters over a dipole. 

2. 2.1 to 4 db gain over a 75 and 80 meter 
dipole. 

3. 1.1 SWR over 80 through 10 meters 
(phone and cw). 

4. Provides for a double angle of radiation 
to provide less qsb. 

5. Seems to have a pattern of 360 degrees 
with no reduction or increase of single in 
any one direction. 

6. Provides for the e.m.f. of the antenna to 
be from 250 to 300 feet vs. 33 feet on a 

dipole, say on 40 meters. 

7. Employs an antenna tuner to curb har¬ 
monics. 

8. 3 db over a vertical in Europe or the 
South Pacific. 



ham bands (Ref. 73 de W2NSD/ 1 Jan. 
1969, p. 4) 

The skelton cone also works on 3.311 kcs 
and 4.590 kcs, 2 different AF MARS fre¬ 


quency. 


This antenna is well worth the low cost 
and will match some of the “so-called" am¬ 
plifiers one hears on the air today. Whether 
it will provide you the gain claimed, I don t 
know, but there is one way to find out. Put 
it up and burn up the front end of your 
best friend’s receiver. If you have questions, 


please forward SASE. 


Eddy Shell, W5ZBC 


73 BINDERS 

Are your magazines fallinq down all the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 
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Robert H. Grenell, ex-W8RHR 
3926 Beech Street 
Cincinnati, Ohio 45227 


What Are We Here For? 


No government has ever granted any 
privilege which was not demanded by the 
majority of the governed unless it felt that it 
had something to gain from so doing. Re¬ 
gardless of idealistic, democratic concepts, 
rights and privileges are not inherent, but are 
granted by those in power ... or taken from 
them by fotce of revolution. If the govern¬ 
ment believes that certain privileges are no 
longer necessary or beneficial, it is quick to 
withdraw or usurp them. To those interested 
in the philosphical aspects of governmental 
power, I recommend readings from the 
works of Thomas Hobbes and John Stuart 
Mill. 

How do these rather basic concepts of 
governmental behavior affect amateur radio? 
For better or for worse, they affect it very 
directly. The privileges accorded the Am¬ 
ateur Radio Service are no different from 
any other privileges granted by the govern¬ 
ment. The government believes that it and 
the country as a whole have something 
substantial to gain by the existence of 
amateur radio, and with good reason. To 
this self-seeking end, and no other, the 
government suffers the Amateur Radio Ser¬ 
vice to exist. Remember that. 

Certain things are expected of us in 
return for our privileges, and it has now 
begun to look as though the time isn’t far 
off when the government will examine tKe 
performance and contributions of the 
Amateur Radio Service to see if we’re 
holding up our end of the deal. I he result of 
that examination is entirely up to us. 
Whether the Amateur Radio Service will 
continue in its present form, be extensively 
curtailed, or even eliminated depends wholly 
upon whether the government feels it’s 
getting what it wants and needs from our 
efforts. 

With a TV-watching public convinced 
that radio amateurs constitute a marginal, 
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if not detrimental, lunatic fringe of society, 
and a government which daily gobbles up 
more and more individual rights, where do 
we stand? In a world clamoring for more and 
more space in every dimension including the 
rf spectrum, can we justify the niche we 
occupy? 

The trouble has already begun. Hams all 
over the world are aware of the plight of 
Ansel Gridley, W4GJO, who is being sued 
for $1,000,000 because of TVI which the 
FCC investigators stated was not his respon¬ 
sibility! Despite this statement exonerating 
Grid, a court of law entertains this absurd 
suit on the grounds of “electronic invasion 
of privacy.” In all probability. Grid will win 
his case . . . but only at great expense in time 
as well as money. However, if there ever was 
a danger signal, this is it. 

It’s time to take a good look at ourselves 
and act on what we see. It looks like about 
25% of the active amateurs are carrying the 
other 75% around on their backs. The 
moon-bouncers, the phone-patchers, the 
traffic nets (the ones that do something 
besides originating their own messages), and 
the emergency nets are doing most of the 
work of justifying our licenses! 

There are those who will say that 

amateur radio is a hobby, not a job, and 
should be participated in as a hobby. But 
just remember that the very existence of this 
hobby depends on the patronage of a gov¬ 
ernment which in recent years has become 
very acquisitive of rights and privileges. Sure, 

amateur radio is a hobby, but it seems that 
it’s going to take a lot of work to guarantee 
its continued availability! 

There are three basic jobs which must be 
undertaken soon if Amateur Radio's survival 
is to be assured: (1) We must fully exploit 
our public service capabilities, (2) We must 
fully exploit our technological ability, and 
advance the “state of the art” as we have in 
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the past. (3) We must achieve maximum 
exploitation of our activities in terms of 
public relations. 

Wayne Green, W2NSD, editor and glo¬ 
rious leader, has thoroughly hammered 
home the point that what is needed for 
openers is an intensive public relations cam¬ 
paign. There simply are not enough of us to 
form a meaningful pressure group, and we 
must, therefore, rely on the public, which 
knows little or nothing about us except that 
we occasionally interfere with their TV 
reception. To get the public on our side and 
out of neutral and/or hostile corners, we 
must acquaint them with the things we’re 
doing and have done in the past which have 
bettered the lot of the people as a whole. 
But most important, we’ve got to be sure we 
have plenty to tell them about. . . things 
weTe doing now, things we’ve done in the 
past that are affecting their lives now, and 
how they benefit now from our activities. 

They should know that without amateur 
pioneering in the vhf spectrum, many things 
taken for granted would not be possi¬ 
ble — tilings like the dependable microwave 
links that cover the entire country with 
television network programming, and the 
similar microwave links that have made 
possible the continually decreasing costs of 
long distance telephoning; and the highly 
reliable communications between earth and 
our astronauts in space. They should know 
that amateurs around the world are com¬ 
municating via moon-bounce, perhaps paving 
the way for a truly global television system, 

and perhaps opening still another door in 
the communication/cost barrier. Perhaps 
they should be told that (he most efficient 
method of voice communication yet de¬ 
veloped, single sideband, is the resull of 
amateur development and experimenta¬ 
tion - but that sort of thing doesn’t really 
mean much to the public as a whole. 

They should be told that in time of 
emergency, a trained group of communi¬ 
cators stands ready to render invaluable 
assistance. Public officials and charitable 
organizations should be made aware that 
hams stand ready to aid them in any 
worthwhile project or endeavor requiring 
rapid and sure communications. We're in the 
unique position of having to “sell” the 
services we want to give away, because too 


few people are aware of our poten¬ 
tial . . . and sometimes I wonder if even we 
are fully aware of it. Every parade, boat 
race, sports car rally, door-to-door charitable 
solicitation, every three-day week-end, pro¬ 
vides another opportunity for hams to 
demonstrate their public service poten¬ 
tial — and get it publicized. 

How about a rush-hour traffic watch? In 
a given city or town, every ham with a rig in 
his car could call in traffic and accident 
alerts to police and to a cooperating radio 
station . The radio station is the kicker, 
because every time a traffic bulletin comes 
through. Radio Amateurs will get a plug if 
the project is properly set up to begin with. 
Receivers could be given to the station and 
to the police to receive the alerts. Probably 
all it would take is for an organized group of 
hams to contact a well-rated radio station 
and co-ordinate the project with police. 
Radio stations are constantly looking for 
new gimmicks, and this is just as good as the 
overworked “copter cop” routine. 

Those who enjoy home-brewing can 
intensify their efforts and truly advance the 
“state of the art.” I don’t care what anyone 
tells you about technology having out¬ 
stripped amateur techniques; we’re the ones 
who let it happen while we complacently fell 
asleep at the switch. You can make a 
breakthrough; you can develop new tech¬ 
niques and applications. Every month new 
solid state devices become available to 
amateurs. Use them. Experiment. Build. Do 
something. 

We are truly responsible for our futures as 
radio amateurs. Sure, amateur radio is a 
hobby, but it’s a responsibility too at least 
under the present scheme of things. We can 
make amateur radio such a powerful tool 
that the entire country will be convinced of 
our usefulness and seek out our services. 
Sure, amateur radio is a hobby, but com¬ 
pare it with other hobbies as, for example, 
pleasure boating on the Ohio river. How long 
do you suppose that would last if it were 
determined that it was interfering with 
shipping? 

WeTe luckier by far than most hobbyists. 
We have a great opportunity to justify our 
existence, and secure the continuation of 
our hobby just by performing. Let’s do it. 

. . . ex-W8RHR 
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A Thought 

For a number of years now I have read on 
various occasions and in various ham maga¬ 
zines. articles on helps for the handicapped. 
A most admirable activity. 

On most all occasions this took the form 
of apparatus, and hints and kinks for the 
sightless. And a few times articles for the 
handless and for people with mobility pro¬ 
blems. But never have I seen materials, helps, 
or apparatus for the deaf or the deaf mute. 

I do not mean the hard of hearing (better 
amps, etc.), but those who have gone deaf, 
or those who have been deaf all of their life. 

I do not think this lack need exist. There 
are many thousands of deaf in this country. 

I am inclined to think that there are more 
deaf than blind! I'm sure that not all of them 
would be hams, but why not some? Wouldn’t 
this make a fine hobby for a deaf child as well 
as a hearing child? And how many hams 
have lost their hearing and given up ham 
radio? 1 don’t know, but I'm sure it need not 
be so. 

One should consider the amount of use a 
ham makes of his eyes and compare this to 
the use he makes of his ears: what with scopes 
to visualize and the wave forms and meters 
to monitor the dc levels, what does one use 
ears for? Well, it's quite obvious that hearing 
is necessary for voice communication. But 
hearing is certainly not necessary for hams to 
communicate. There are other methods 
which could be used. T.V., FAX, RTTY, 
CW. FAX does not seem to be too popular 
at this time. TV is too complicated for most. 
But this does leave RTTY and CW. For the 
beginner, CW would seem the most logical, 
and for the advanced ham, RTTY would be a 
most interesting challenge. 

The following circuit could be worked 
out and added to almost any receiver to con¬ 
vert the audio tones to either tactile or visual 
stimuli. I'm not sure how fast one could 
copy CW tactually or visually but, I’m sure 
5 wpm would be copyable. 

Suitable RTTY set ups are ubiquitous 
enough so that not much need be said on 
that matter. One must surely learn to use 
the eyes for all actions, but this does noi 
seem to be an overwhelming problem. I’m 
not deaf, but I did try to simulate the pro¬ 
blem by turning off all the sound in the 



shack and working 6-meter RTTY. I did it 
with no great difficulty. 1 am least of all a CW 
type and find it hard to copy CW with all of 
my senses, so I could not simulate CW. 

In closing let me say that I think it be¬ 
hooves all hams to consider all those who 
could enhance our hobby. 

Robert D. Bailey, K3AQH 


HAVE YOU A PERFECT FIST? 

M&M'S NEW ELECTRONIC KEYER 
CAN PERFECTIFY YOUR CW TO 40 WPM! 

• Trouble free solid state circuitry. 

• Every letter perfect: self complet¬ 
ing dah's and dits, 3/f perfect ratio, 

• AC powered: no batteries to die, 

• Isolated relay output works with any 
rig* 

• Built in monitor. 

• Works with your present key or bug* 

M&M Electronics Dah-Ditter model EK*I 
only $34.?5 postpaid in USA and 
possessions 

Scud your order direct to : 

M & M ELECTRONICS Keyer DepL 

€835 Simnybrook, M*E. a Atlanta, Georgia 30328 


DANGER 

73 Transistor Circuits has driven 
hundreds of amateurs right out of 
their minds with joy. Do not send 
$1 for this dangerous book. Do not 
send it to: 73 Magazine, Peter¬ 
borough NH 03458. 
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Scanning the Flyers 

Radio Shack has put out a flyer in 
celebration of its 46th anniversary. They’ve 
made it worth your while to celebrate with 
them. Like, for instance, a simple receiver 
for the low-budget beginning amateur. 
Thirty-five years ago, he’d have started with 
a pair of UX-230 tubes in a regenerative 
detector plus one-stage audio. Then* radio 
got complex and the beginner got left 
behind. Radio Shack has reached out a 
helping hand in the form of a kit, at $19.95, 
that is the modern solid-state version of the 
simple st l that got many young chaps 
started in amateur radio. It's called Globe 
Patrol. 

Parts, though, are the items bargain 
hunters search for, and Radio Shack has 
some at less than you'd expect to pay. A 
“build-it-box,” perf board plus plastic cover, 
at 59c. Ten 14" jumper leads for 99c (most 
other places have gone up to $1.19). A slim 
30-watt soldering iron at $1.49 which needs 
no stand. Two other items are not only 
handy things to have in the shack but can 
be, literally, life savers under certain circum¬ 
stances. These are master controls for 117-V 
ac lines. One, at $3.19, controls three 
circuits, each with an independent switch 
and individual pilot light. The other, which 
sells for S3.99, is a master control for six 
circuits, all of which (including the pilot 
light) are controlled by a single switch. A 
master control like this can save your life if 
you should get tangled up in high voltage, 
and someone not too well acquainted with 
your shack has to locate a power switch in a 
matter of seconds. Having seen a friend get 
killed on a 117-volt line, I’m a bit touchy on 
this subject. 

If you want to pursue the subject of 
multiple power outlets in greater depth, I 
suggest that you get Waber’s 1969 catalog 
(Waber Electronics, Inc., 2000 North Second 
Street, Philadelphia, PA 10122). It shows a 


comprehensive line, offering such refine¬ 
ments as variable voltage, Limed on, timed 
off, volt meters, circuit breakers etc. These 
can make a neater as well as a safer shack. 

It would seem that most wholesale houses 
buy their wares from the same source. It's 
not often you find an unusual item. , .or one 
at an unusual price. Olson Electronics 
catalog No. 369 appears to have departed 
from the pattern of universal similarity. I 
found a number of articles that were either 
below the customary price or different from 
the competive run. 

For instance, there's a “wired wireless" 
extension speaker system that would seem to 
have almost limitless application possibili¬ 
ties. 

Have you ever been tempted to use a 
rocker switch in place of a toggle. . .then 
had second thoughts because of the difficulty 
of cutting a rectangular hole in a panel? 
Olson gives you another choice; it offers a 
"see-saw" switch that looks and works much 
like a rocker, yet mounts in a round (3/4 
inch) hole like a toggle. These cost 99^ each. 

Tnere are many mini-multi meters. (How’s 
that for alliteration?) on the market at very 
reasonable prices. Most of these, though, 
have voltage ranges that limit their use with 
amateur transmitters, where voltages above 
1000 are often found. Here, again, Olson 
breaks the usual pattern. Their 20,000-ohms 
-per-volt multimeter, selling for only $7.99. 
has a top DC range of 2500 volts; on AC, it 
goes to 1000. 

Tiny electrolytic capacitors compatible 
with small-sized transistorized circuits usual¬ 
ly have prices inversely proportional to their 
size. At Olson’s, you can buy ! 0 or 25 mfu 
25-volt Va *’ x Vi" capacitors at five for 994. 

From these examples, I've concluded it’s 
worth the time to scan carefully every “flyer” 
that comes to hand. There are enough hid¬ 
den bargains to make the practice profitable. 

Carl C. Drumeller, W5JJ 



NUMBERS-24 HOUR DESK CLOCK 

Can be read from 1 5 feet in a dense fog. 
Available in Charcoal Grey, Coral Red, Light 
Blue, White or Brown. If you don't specify 
we will send one at random. They are all 
beautiful. 12 hour movement also available. 


REDLIJME Co., Box 231, Jaffrey, NH-03452 
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LETTERS 


Letters, 

The article on “Adjusting FM Deviation’’ in 
the June 73 was interesting, but it does have some 
drawbacks. The author recommends monitoring 
the receiver with a scope while adjusting the trans¬ 
mitter deviation and watching for a flattening out 
of the CRT display. The trouble with this approach 
is that the flattening out is not necessarily an indi¬ 
cation of the receiver band-pass limit; it could just 
as well be audio limiting of the deviated transmit 
signal. 

A better approach: If tiie system contains both 
wide and narrowband units, use a narrowband rec¬ 
eiver whose discriminator and low i-f stages are in 
good alignment. Position it some distance from 
the transmitter to be adjusted and have the trans¬ 
mitter operator gradually increase his deviation as 
he whistles loudly into the microphone. This in¬ 
sures that the transmitter limiter will be set to the 
maximum deviation level that can be copied. When 
the signal at the receiver just begins to break up 
(called “squelching out ”), the deviation control of 
the transmitter should be backed off slightly. At 
this point, if the receiver doesn't squelch out on 
loud whistles, it will accept anything the adjusted 
transmitter will dish out in terms of audio level. 
For optimum system performance all transmitters 
should be similarly adjusted. 

Reducing a wideband transmitter’s deviation to 
make it compatible with a narrowband receiver is 
an unfortunate compromise. The performance of 
wideband receivers will be degraded substantially. 
Signal-to-noise ratios will fall off, reducing the sen¬ 
sitivity and the audio level, and increasing ignition 
interference and loud squelch tails. Remember to 
keep a limiting (loud as possible) audio signal mod¬ 
ulating tire transmitter throughout the adjustment 
procedure. Unless this is done the whole process is 
a waste of time. 

Ken Sessions Jr K6MVH 
Editor FM Journal 
Ontario, CA 91762 

Dear Curious, 

Your letter on p.123 of June 73 is answered, 
yes. It was printed first in 73 (Nov 66), but my 
patent papers were filed 34 months earlier and the 
patent was issued in September 1966. The differ¬ 
ence was that my write-up was not up to 73's stan¬ 
dards and W4TDl’s was. The question of angles 
and sunspots has never satisfied anybody. From 
October 1962 until February 1966 the sunspot 
numbers stayed below 30. The Bonadio antennas 
demonstrated their peculiarities during those years- 
Now, with the sunspot numbers a little over 100. 
they continue. None of these antennas have had 
any parts over 30 feet high, so the low angle of rad¬ 
iation is unresolved too. 

George Bonadio W2WLR 
373 East Avenue 
Watertown, NY 13601 


Dear Mr. Green, 

Reference is made to the February 1969 QST 
editorial and to Mrs. Bloom’s article in the April 
issue of 73. 1 think Mrs. Bloom got a little off 
base, so to speak, in her article. QST’s editorial 
referred to those who become involved in conver¬ 
sations which do not pertain to amateur radio; also 
the use of obscene language and offensive topics of 
conversation. 

Despite what Mr. Hindin (“One Technique To 
Avoid That Routine QSO”) states in the April 73. 
the best way to conduct a QSO and not risk any 
offense is to give rst, QTII, name, rig, w r x, QSL, es 
tnx fr QSO, 73, SK. Who, in this day and age, cares 
that ! am a schoolteacher, an Episcopalian, a Mason 
and a Conservative? To many people these are all 
dirty words and would cause them offense. It ap¬ 
pears that people nowadays want no conversation; 
just be around people and say nothing. From one 
end of the country to the other the rule seems to 
be; be busy and don’t talk at all. 
v Jim Ingham WN5VFW 

2636 Forest Park Blvd 
Fort Worth, TX 76110 

Dear Editor, 

The enclosed picture was taken at a recent 
meeting of the Radio Society of Iran. Left to 
right are DL2WB, EP2JP. VV4GUS. WA5AUA, EP2 
BF. EP2B1. EP2HL, Ted Libershal (QSL manager), 
WA9EHZ, WB4BSF, EP2DA, HCSUCwith EP2BG, 
EP3AM, EP2BQ, EP2F1), EP2DW, EP2CH and sev¬ 
eral other active EP’s not present. All amateurs 
visiting Tehran are most cordially invited to attend 
these meetings.-which are held on the last Thursday, 
monthly. Contact Chuck Bowers EP2CB at the US 
Embassy for information. EP stations are active on 
all bands, with 20 meters being the favorite. Listen 
nightly around 14225*14235 between 1230-1830 
GMT. QSL cards may be sent to the Radio Society 
of Iran, Armish MAAG, APO, NY 09205. 
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Dear Wayne, 

i have located the following Wall Street Hams: 
Jay Nathan K2HVM, Bioren & Co., 120 Broadway. 
Joe Re K1ZUV, Bear. Steams & Co., 1 Wall Street. 
Herb Gesell WB2ASA, Stone & Webster, 90 Broad. 
Rob Robitallle WB20TF, Eastman, Dillon, 1 Chase 
How about a shout from other Wall Streeters? 

George Gero WA2FEF 
First Hannover Corp. 

67 Broad Street, NYC 

Dear Wayne, 

First let me congratulate you on die last few 
issues. I realize that you don’t like being editor, but 
be assured that nobody can do the job like you do 
it. I hope you’ll stay this time. 

Wayne, 1 went down last week and passed the 
Extra and have since done some very serious think* 
ing on the whole business. Naturally 1 am proud of 
having passed, but I’ve discussed a few ideas with 
friends on the air and we have reached the con¬ 
clusion that if phase II of the incentive licensing is 
implemented in November the future of our bands 
will be very seriously threatened. 

The intrusion into our bands of the ever-hungry 
commercial is bound to become more pronounced. 
In my area we are plagued by nreatgrinder CW sig¬ 
nals on 80M from Central and South Americans, 
and of course Castro’s sandbar. They are all over 
the band and really liiick around 3750*3800, the 
DX phone frequencies. 

Despite many of us giving them hell, their ac¬ 
tivities have increased noticably during the iast two 
years and can't do anything but get worse since so 
many hams are apathetic about the loss of their 
frequencies. The rejection of the Extra and Advan¬ 
ced Class licenses rather prove this. 

We would like to petition the FCC to (1) Re¬ 
store the bands lost by the General, Conditional, 
Advanced and Technician licensees and revert back 
to the bands as they were before November 1968. 
(2) Create an incentive by opening a new phone 
subband in the 80 and 20M bands, at least, with 
25 khz for Extra and 50 khz for Advanced as a 
reasonable, but minimal incentive. 

Having passed the test, I think I’m in a good 
position to ask for a change back. I feel that it 
would be Foolish to continue and that our prime 
concern should be to save our frequencies. I chal¬ 
lenge anyone to prove that there has been any re¬ 
duction of lids or profanity on our bands...or any 
other major improvement as a direct result of in¬ 
centive licensing. 

Robert Wheaton W5PKK 
Route 2, Box 324D 
San Antonio, TX 78228 


Ed note: Well, Bob, I suggest you forget the petit¬ 
ion signatures and spend your time putting the 
problems and the proposed solutions to them on 
paper. Sign it, have it notarized, make 14 copies 
and send the works to the FCC. Send me a copy 
for 73 too, please. The time for signatures is when 
the FCC releases your proposal with a docket num¬ 
ber...then it is either supported or not. I think your 
idea is a good one and will be glad to pass along 
your letters in 73. For that matter, even if 1 dis¬ 
agreed with your proposals I would probably pass 
them along in 73. Frankly, 1 wouldn t look for a 
lot of support from the ARRL, though J am al¬ 
ways willing to be surprised. 


NEW G&G CATALOG! 

MILITARY ELECTRONICS 


24 PAGES crammed with Gov t Surplus Electron¬ 
ic Gear—the Biggest Bargain Buys in America! It 
will pay you to 

SEND 25i for your copy -Refunded with your 
First Order! 

BC645 TRANSCEIVER, 15 tubes, 435 
to 600 Me Easily adapted for 2 way 
voice or code on Ham, Mobile, Tele 
vision Experimental and Citizens Bands. 

With tubes, less power supply in factory 
canon. 

Brand new _____ .St6JS 



SPECIAL PACKAGE OFFER: BC-645 

Transceiver, Dynamotor and all accessor 

les, including mountings, UHF Antenna 

Assemblies, control bG* ( complete.set of connectors, plugs, 

L ■ ■ 1 f^J 0 [^j E 1 T ihllllilllhfrlillinaibjlllillllliilfii Lilli llllfl" 1111**1' ' 1 j ■ , . 6 ■ ^7 
n^/AR R 2 R^eiver ^4-258 Me" funaUie Com- 

plete with 1 1 tubes. Excellent Used .. $5.95 

BRAND NEW* including dynamotor .r . . S9»9E 

ARC-5/T-23 TRANSMITTER 100-156 Mc. t includ¬ 
es tubes: 2-832A, 2-1625. 

BRAND NEW, with tubes and crystal $23.50 

Used, less tubes *....... $4,95 

ARC-5/R-28 RECEIVER 2-meter superhet, 100- 
156 Me in 4 crystal channels, complete with 10 
tubes, excellent used .... $24.50 

SCR-274-N. ARC-5 COMMAND SET 


FwutiKy Type Excellent U#*d LIk# New Brand 

RECEIVERS Complim with Tube* N#w 

190*550 Ke . BC-453 $18.95 $23.50, . $27 50 

3— 5 Me™ BC-454. — $ 16- 50 ... 1 9,50...., U22 . 50 

6—9- 1 Me..„. BC-455 $14.95..,- .. $17.95. . *J S21.50 

1.5-3 M C i . .... R-25... T ........ $21.50 

TRANSMITTERS Complitc with Tubii 

4- 5.3 Me....BC-457,.., $ _8-96..*11.§l 

53-7 Me .... BC-458 . S 6,95**,... H 8.95 -....$12.95 

7 91 Me.- . BC 459 ... $ 1 7 95.... ....J it 9*50*., . ,$23.50 

2 1 3 Me, . T 18 ...........,. Jl 9 95... . $1195 

3 4 Me.. .. T-19...10.50 m + fa-*# il + » I* ■ * ■ 4 + ■ i ■-fa *4 $12.50. . $16.95 

■ m u. #i an .* ■ n. I .. i i i i i u 

BC 906 FREQ/METER, Cavity Type 1*5 to 235 Me Complete with an 
ti*nna, manual original harT! * l I^ E^NEVV $14.50 

TPRM^ Either 33 r : Depon^JTth Older, balance C O D—OR— 

J BernUlance in Full. Minimum Ordtr $3.00, All ship¬ 
ments F O B. our wjirthouse. TC- All merchandise subject lo 
prior salt* and price change. 

G & G RADIO SUPPLY COMPANY 

77B Leonard St., NYC 10013 -Ph.212-267-4605 


SPACE PROBLEMS SOLVED WITH 



VARIABLE FREQUENCY ANTENNA SYSTEMS 

WiLh ATU's for 10-160 Meters .. Under SSO 

SHORTWAVE GUIDE 

414 Newcastle Rd. Syracuse, NY 132T9 

Largest assortment of 

BRAND NAMES 

You can save enormous amounts of money 
while choosing from a complete line of trans¬ 
ceivers, receivers, transmitters etc. 

WE HAVE EVERYTHING IN HAM GEAR 

SAVE MONEY ORDER BY MAIL 

CB Radio Co., Inc. 89 Aspen RdL 

Swampscott. Mass, 0 1901 617^598-9700 


*TW0-WAY* 


COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

PO BOX 2366 KANSAS CITY, MO. 
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REGUL. PWR SPLV Ft)R COMMAND, LM, ETC. 

PP-106/U: Metered. Knob adjustable 90 270 v up 
to 80 ma dc, also select an AC of 6 3 v 5A r or 12.6 
v 2 4 A or 28 v 24 A, With mating output plug & 

all tech data Shpg wt 501.............19,50 

BARGAINS WHICH THE ABOVE WILL POWER: 

LM ( # ) Freq. Meter: 125 20 mhz, .01%, CW or 
AM, with serial matched calib. book, tech, data, 

mating plug. Checked & grtd*...57.50 

TS-323 Freq. Meter: Similar to above but 20-480 

mhz. .001%, With data..................169.50 

TS-175 Freq. Meter: 85 1000 mhz, . . . 75.00 

A.R.C. R11A: Modern Q*5'er 190-550 khz .. 12.95 
A.R.C, R22: 540 1600 khz w/tuntng graph..,17.95 
A.R.C. R13B: 108 132 mhz w/tuning graph,77,50 


HI-SENSITIVITY UHF RECEIVER 

375-1000 mhz. Stoddart RFI Meter NM-50A 
with pwr. sp!y f cords, dipole holder, 3 pair di¬ 
poles, Input 50 ohms. IF 60 mhz, Band¬ 
width l mhz at 370 and 1.8 at I ghz RF. Image 
& spurious-response reject, better than 40 db. 
Sensit. as a 2-terminal tuned voltmeter is f0 uv; 
will be less with I pair dipole, but you can make 
an array to bring it up. If the voltage-attenua¬ 
tion calib. charts didn't get lost it would be 
worth $1,250 in surplus, $2,852 from the 
factory so we will sell it as a simple re¬ 

ceiver in grtd-exceL condition for only ... $275 


ULTRA WIDE BAND RECEIVER: 
AN/ALR-5: Late post wax AM/FM Countermeasures 

revr. Has S-Meter: variable IF Alien. & passband (0.2 or 
2 mfiz from 30 mhz center): AF, Video 8 l Pan. outputs. 
New t modified for 120 v 60 hz, includes new (Method N 
pack) 4-band plug-in converter .038-1 ghz. 4 Typc-N 
plugs automatically select correct ant- as bands are swit¬ 
ched Sensil at 6 dh setting 6 l A uv thru I 32 mhz, . 1 3 
thru 780 mhz & 454 at 1 ghz. BR AND NEW, with book 
&, mating pwr-mput plug, only-----.275.00 


VERSATILE PLATE & FILAM, TRANSFORMER 
Depot Spares for SP-600 JX: PrL 95/105/117/130/ 
190/210/234/260 v 50/60 hz Sec 1: 305 0-305 

v, 150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6-3 v 5A. 

Sec 4 7Vi v, 3/4 A, Sec 5: 714 v, 114 A, Legend 

for pins is plainly marked Herm. sealed.,...,,...2,95 

FOUND! A NEAT & COMPACT SCOPE XFRMR! 

Freed 12691: DAS Loran Spares, supplied 5" CR, 
plates & htrs. Pri. 105-I30v 50/60 hz. Sec's, instil, 
5 kv 1490 & 1100 v. 5 ma, 390-0-390 v 100 ma. 
electrostaiically shielded 6.3 v, 0.8 A; two 2'A v, 2 
A, Sec's, rnsul. 1 4 kv two 6,3 v, 6 A; 5 v a 3 A, 24 
v 5 A Case 514x5x7Vi, With diagram. Shipped 

only by col led REA E xpress.......2,95 


FAIRCHILD SOLID STATE SCOPES all w/dual 
Trace plug-ins 25 & 50 mhz, w/delayed time-base 
plug ins, w/books, overhauled & grtd. As low 

a* R75 no 

QI J. _ . , ... ! • - r r i ■ . >1 n j r r * 1 > n b a - • “ ■ ■« - * ■ * ■ -r ■ m « ■ m * ■ -m ■ ■■ A #■ * -■ ■ * ■■ * m « ■ ■ ■ . m m • -As W ■ 


We probably have the best inventory of good tab 
test equipment In the country. But, please do not 
ask for catalog! Ask for specific items or kinds of 
items you need! We also buy! What do you have? 


R. E. GOODHEART CO. INC. 

Box 1220 GC. Beverly Hills. Calif. 90213 
Phones: Area 213 Office-272 5707 
Messages - 275-5342 


ALL BAND TRAP ANTENNA! 



Reduce* Interference and 4 
"votsc on All Make* Short Wave 
Receiver* Makcv World-Wide 
Re^tpSion Suonger ramgleie 




or ALU Amateur Transmitters. 
Guaranteed tor 1000 Watts Paw- 
Light, Neat, Weatherproof, 


*ilh 9ft ft 12 ohm Feedline. Scaled rtttorunJ traps For ndvicr *nd mil cliss radio 
amiteun 1 f-Jirmnitcii 5 sepaulr anTennis with better ptrform*ri:e guaranteed 
IMM<K20*IS 10 meier bands Complete i0! It 119 95. 40^0-1 MO meter binds, 
$4 ft (best for world-wide short wjve rrccpnonl SlS.^5 Send nnlv St 00 (cash, 
ck, moi and pay postman balance ( 00 plus postage on Arrival or wnd full price lor 
post-paid delivery Complete in--tructions included 
WESTERN ELECTRONICS Ucpt, A 


Kcirncv. Nebraska 68S47 


CUSTOM TRANSFORMER DESIGN i MANUFACTURE 

Write today for a. free quotation on any transformer* choke, 
or S3turabJe -r actQr. Each unit will be designed and manu¬ 
factured to your exact specifications. Standard E-f and tape 
wound cores arc available. Quantities from single units 

to production runs may bo accommodated. 

PETER W. DAHL CO. 

5325 Annette Aye,, El Paso* T<XU 79924 
Tel*: *915-751*4856 


Dear Wayne, 

You might be interested in some portable oper¬ 
ating l intend to do during the first two weeks of 
August on a trip through Central America, UK, YV, 
Trinidad, the Leeward and W indward Islands, KP4. 
South Caicos and the Bahamas. I will probably 
concentrate on 75 M to give more of the fellows 
new countries on that band. I always enjoy 73 and 
like your style very much. Keep up the good work. 

Charles Crow WB4MKU 
1211 27th Place South 
Birmingham, AL 35205 

Dear Wayne. 

For some time you have been sounding off on 
the importance of getting new hams and 1 agree 
that the situation is serious. Our local club, the 
Twin City Hams, in cooperation with the local col¬ 
lege. has just completed offering a course leading 
to a Novice license (no college credit). I must say 
that we were amazed at the number of people who 
were interested in becoming hams. We had over 
100 people attend and expect over 30 new Novices 
in the near future. 

Record my vote for the new system of indicat¬ 
ing propagation conditions. 

William Gulledge K5UAR 
700A Plum Street 
Monroe, LA 71201 

Dear Editor, 

Your May issue was so good I can’t express it in 
words. There were 40 (count them 40) great artic¬ 
les. I especially liked “In The Beginning. It ought 
to win the Pulitzer Prize for comedy! If you have 
more articles like that 1 might become a Life Sub¬ 
scriber. Say. if you need a photo to fill some space 
you might use the enclosed. 1 expect to have an 
article on working DX ready for you soon. 

Donald Rubin WA3JRA 



Dear Wayne, 

Yeah, I’m mad, but not at 73. I think that the 
ARRL is going to wipe out ham radio for all but 
the ham who works in electronics or the hobbyist 
who is willing to spend all of his time studying. 

To build up their advertising the QST boys have 
plugged for licensing everyone. Now they want to 
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void the investments in equipment of people like 
me. They want to cut off a lot of the use of the 
equipment they talked us into buying. Having been 
a ham since 1923 1 have seen a lot of this hokus- 
pokus from the ARRL. 

When is someone going to come out with an or¬ 
ganization to replace the ARRL, which surely is 
now dead on the vine? I’ll bet that the boys at 
headquarters haveivt really been on the air twice 
in the last five years. 

L.L.Bunning K6LOX 

635 West 16th Street 

Uplands, CA 91786 

Ed note: Though the ARRL has seemed to many 
of us to have acted unwisely in the matter of incen¬ 
tive licensing and the net result has been, as you 
pointed out, a loss of investment for those ama¬ 
teurs who have as a result dropped out, 1 see no 
sign that the leaders of ARRL either planned things 
this way or even had a notion that their actions 
might bring this result. Incentive licensing was 
brought about, if I am to believe many consistent 
reports from deep inside HQ, by the intention of 
the League Mahager to use controversy as a means 
for calling attention to the League and thus getting 
more amateurs to become members. The plan back 
fired, of course, and the resu/t has been a precipi¬ 
tous drop in membership. Once committed to sup¬ 
porting incentive licensing the League had to make 
it stick or else lose face. They made it stick. 

you ask when someone is going to come out 
with an organization to replace ARRL? I tried 
rather hard to come out with an organization that 
would just try and do the things that ARRL re¬ 
fuses to do...support amateurs in legal difficulties, 
like poor W4GJO and his million dollar TV1 suit, 
who has yet to receive one nickle in help from the 
ARRL...and to support a lobby for amateur radio 
in Congress so amateur radio would not be the only 
major user of frequencies completely without any 
lobby whatsoever. The result? A mere handful1 
of amateurs joined the Institute of Amateur Radio 
and there was not enough money to pay for even a 
part time secretary. Far more money was spent 
killing off the loAR than was ever sent in as dues. 
The Washington Amateur Radio Newsletter (warn, 
get it?), whose only observable function was to 
smear the Institute and everyone attached to it, 
was widely distributed to thousands of amateur 
radio clubs and every member of the Institute. The 
newsletter stopped when loAR ceased to function. 

A new club cannot grow without the support of 
a major magazine. And a magazine trying to sup¬ 
port a new club finds that there is a tight group of 
the top manufacturers fighting with QST every inch 
of the way. This is nothing to be surprised at, if 
you stop and think about it. If you were running 
the ARRL/QST complex what would you do if 
you saw a competitor forming? You would do 
everything in your power to cut them off. You 
would ask advertisers not to support the magazine 
with their ads. You would pass word down through 
dtectors to club members that the new outfit is 
bad...maybe even crooked...is not needed...may 
even hurt ham radio seriously...etc. This would be 
preached at thousands of radio club meetings, al¬ 
ong with snickers at anyone foolish enough to sug¬ 
gest that the new club might be of any value at all. 
Anyone remember anything like that happening? 

It will be a while yet before anyone will be 
starting a new club. 

(continued on page 146) 



TRANSKE Yitm) 


S34.9S 

Postpaid 


Electronic Keyer and Monitor 

+ Transiftorized; relay output. 

+ Key built in; wired, ready to operate. 

+ Continuously variable speeds 5-50 WPM, 

+ Penlight cells or 6V external source, 

+ Key contacts adjustable. 

+ Push switch on bach , automat it or semi-automatic Operation. 
+ Dot-space ratio adjustable. 

+ Variable tone control on monitor, 

+ Keyer 3Vs x 5’4 x 1'*, Weight 2 lbs, 

+ Unconditional one ye, *antee. 

Calif, dealers; Scott Radio, Long Beach; 

Wireless Shop Inc , Vallejo, Calif 

DEALERS WANTED 

W6PHA - GLOBAL IMPORT CO. 

BOX 246, EL TORO, CALIF. 92630 


HDK 




WHAT'S DIFFERENT 
ABOUT THE NEW 

tANEBSMAT1C "squeeze 11 keying. DIGITAL KEYER ? 

Combination of discrete compo¬ 
nents and IC's provide equiva¬ 
lent of 53 translators, 66 res¬ 
istors and 5 diodes. 

Wide range speed control with 
perfect dot to dash ratio. 

High quality reed relay for 
fool-proof operation. 

Connect to your paddle and 
3 to 4 V. D, C. supply and you're 
M aH go. c Excellent for port* 
able/mobile operation. 



A. T. HUNTER 

6201 JUMILLA AVE. 

WOODLAND HILLS 
CALIFORNIA 91364 


Only $27. 95 ppd. in U. S. Calif, residents add salt -; tax. 


PRICE WAR!! 

WE BEAT ALL AND ANY OFFERS if 

you have the equipment we want! Urgent¬ 
ly need any type of lab grade test equip¬ 
ment, and military electronics such as Gen. 
Rad., H-P, Tektronix, ARC, GRC, TED, 
PRC, VRC, ARN, URR, APN, etc. Tell 
us what you have and what you want in 
first letter! WE PAY FREIGHTI 

COLUMBIA ELECTRONICS 

Dept. 7 4365 W. Pico B1vd.,Los Angeles,Cal.9001 9 


NO 11 FREE 11 CATALOG! 

Our new polity H to send "'I’LYKHS" only on a free 
and thert" may he no follow up mailing uiilo** you order 
from the Uyer 

\\\' have a large catalog of electronic parts & equipment 
■imer ] nn pcLM' I hat will be Mipidied to thu^c unltTing 
over $10,110 from the flyer, lata log ilrposlt i> (jml£e 

renilk-ate I'muT 

BIGELOW ELECTRONICS 

Dept. 73. P 0. Box 71. BLUFFTON, OHIO 45817 


WE PAY HIGHEST CASH PRICE 

for Electron Tubes & Semiconductors 

Immediate Payment on Unused Tubes 

H & L ASSOCIATES 

Elizabethport Industrial Park 
Elizabeth, New Jersey 07206 
(201) 351 4200 
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UNIVERSAL LOGIC 
CIRCUIT CARDS 



tijjtiniu 




T r ■■ 1 










Instant logic!!! for 10 pin TO—5 or 14 

lead dual in line INTEGRATED CIRCUITS 

These boards are the most useful items we have 
ever offered for breadboarding with low cost in¬ 
tegrated circuits. The cards are made from 1/16” 
G —10 Glass Epoxy, with pads for 14 lead dual 
in lire mounting pads on one side and 10 lead 
TO—5 pads on the other. 8 lead TO—5 cans 
will mount in the 10 lead TO—5 pads also. Dis¬ 
crete Transistors and components can be moun¬ 
ted in the locations between the I.C.'s, power 
supply leads are already routed around the board. 
Our competitors charge $9.50 each for circuit 
card and mating connector. 

We give you a surplus, unused p.c. board with 
components on it (that you can keep for your 
junk box), a connector and its mate, and our 
great circuit card. You drill out the desired hole 
pattern, unsolder the connector from the sur¬ 
plus card and install it on the new card, wire 
in the I.C.'s and compute. A few minutes of 
your time, and you save over 80% of the cost 
of comparable p.c. cards. Get enough for your 
breadboarding needs now because these are 
going to go fast. 

2 Cards & matgxonn'tors 2 ICCC $ 2.50 ppd. 
10 Cards & matg.conn'tors 10 ICCC $10.00 ppd. 
100 Cards & matg,conn'to*s 100 ICCC $88,00 ppd. 

MAGNETIC MEMORY DRUM 

This memory drum originally cost the govern¬ 
ment over $6,400.00, and is a truly fantastic 
piece of equipment. It was made by Hughes 
Aircraft Co. as part of an aircraft computer. 
The unit is completely sealed and therefore 
the drum surface is in excellent condition. 
It has 146 heads mounted in 11 columns, 12 are 
phase adjustable timing heads, the drive motor 
requires 115 VAC 400 cycle (Hz) 150 VA, and 
has a speed of 800 RPM. SH. WT. 50 #. 
MMD-59. SI 00.00 




Enterprises 

PO. BOX 44, HAT HORNE MASS 

01937 



ic Prices—$2 per 25 words for non-commercial ads; $10 
per 25 words for business ventures* No display ads 
or agency discount* Include your check with order* 

Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March Issue which will be mailed 
on the 10th of February. 

★ Type copy. Phrase and punctuate exactly as you wish 
it to appear* No all-capital ads* 

★ We wilt be the judge of suitability of ads* Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad In a later Issue. 

if For $1 extra we can maintain a reply box for you. 

v 

+ We cannot check into each advertiser, so Caveat 
Emptor . . . 


NEED A VARIABLE CAPACITOR for that home¬ 
brew project? We may have what you need at more 
than 50% below regular amateur net. Send for free 
flyer. A.R.C. Sales, 181 E. Wilson Bridge Rd., 
Worthington, Ohio 43085. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1-or 10 holders $3. Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
Tennessee 37066. 

SPECIAL CLOSE-OUT SALE. Rectifiers, Transis¬ 
tors, and many other Electronic Parts. Lowest pri¬ 
ces. Send 1for Catalog. Electronic Components 
Company, P.O.Box 2902 S., Baton Rouge, La. 


FOURTH ANNUAL Mini-Hamfest, sponsored by 
the Rockford Amateur Radio Assn., August 17, 
1969, at the Boone County Fairgrounds in Befvid- 
ere, Illinois. Lunch and refreshments. 


RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 mhy torroids 5 for $2.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 


"TOWER HEADQUARTERS!" 11 Brands! Heights 
aluminum 35% off! Strato Crank-ups-low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog-20^ postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 


SB-34 TRANSCEIVER and SB-2 mike $245. RCA 
Fleetone 12 volt, 60 watt FM mobile on 52.525 
mhz, $110. Alan Rutz, RR2, LaPorte, IN 46350. 
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POLICE/FIRE Dispatcher Directories. Cali signs, 
frequencies; most areas available. Exclusive official 
listings. Stamp brings catalog. Communications, 
Box 56-ST, Commack, NY 11725. 

ELECTRONIC TEST and Communications Equip¬ 
ment — Bargains galore. Send 25 cents for catalog. 
Palen Electronics, Box 1536, San Mateo.CA 94401. 

GO MOBILE 115V power inverter. Low cost boat, 
auto, camping. I n reverse becomes a battery charg¬ 
er. Plans$1.50. Ken Electric, 922 S. Toledo, Tulsa, 
Oklahoma 74112. 

WRL’S USED GEAR has trial-terms-guarantee! 
KWM-1 - $249.95; HW-12 -S89.95;Swan 250 - 
$249.95; Galaxy 5mk2 - $279.95; Galaxy 300 — 
$139.95;SBE34 - $299.95; R4A - $319.95; I nvad¬ 
er 200 - S249.95; HQ180AC - $349.95; CE100V - 
S259.95; AF68 - $49.95. Many more. Free "blue- 
book' list. WRL, Box 919, Council Bluffs IA 51501 

POWER SUPPLIES $3.98. Nixies $5. Counter $2. 
$1 packages: capacitors, thermistors, zeners. Pop¬ 
ular miniature sizes. Catalog. Murphy, 204 Roslyn 
Ave., Carle Place, NY 11514. 

THE ANNUAL HAMFEST for the Washington DC 
metropolitan area, sponsored by the Foundation 
For Amateur Radio, will be held at the Gaithers¬ 
burg Fairgrounds in nearby Gaithersburg, Maryland 
on Sunday September 21st, from 1000 until 1700. 

THE FRRL SWAP N SHOP Hamfest will be held 
August 24 at Phillips Park, Aurora, Illinois. Free 
coffee and doughnuts from 9-10 AM. Fun for the 
whole family. Homing freq, 145.35 and 3.940 me. 
For additional info contact Roger Louks, P.O. Box 
93, Plano, IL 60545. 

DANVILLE HAMFEST - August 31, Kickapoo 
Park, near Danville, Illinois. Advanced Registrat¬ 
ion $1. Tickets and information available from 
K9CDD, 508 W. Woodtawn, Danville, IL 61832. 


THE SHAWNEE Amateur Radio Association will 
hold a hamfest Sunday, August 3rd at Herrin City 
Park in Herrin, Illinois. Trading, prizes. Tickets— 
Bill Johnson, 502 Kennicott, Carbondale, IL 62901 


TELEPHONE DIALERS (2) Prestodial. Stores 36 
telephone numbers and automatically dials any one 
at push of a button. New @$119. Richard Jacobs 
WA0AIY, 4941 Tracy, K.C., MO 64110. 

WARA 12th annual Hamfest, Sunday August 24th, 
Newton Falls Community Center, Newton Falls, 
Ohio. Take Ohio Turnpike to exit 14 and ask for 
map to Hamfest. Prizes, XYL activities. Swap and 
Shop. For further information write W8VTD, Box 
809, Warren, Ohio 44481. 

WANTED — a used Instructograph with tapes. 
K8UZG H Crawford, 302 Going, Pontiac Ml 48058 

THE EAST COAST VHF SOCIETY 11th annual 
free outdoor picnic-hamfest will be held Sunday, 
August 10, at Saddle Brook Park (NJ) starting at 
10 AM. Write Box 1263, Paterson, NJ, 


! MAYDAY 
EMERGENCY MAYDAY 

HELP! 

DOC TORS ORDERS 
MUST QUIT BUSINESS 

JUNK for sale, a large assortment of 
test sets, power supplies, amplifiers, med¬ 
ical electronics, originally bought for strip¬ 
ping purposes, but didn’t get to do. 
CASH and CARRY, only. 

Sorry, NO Mail Orders accepted. 

10* per pound, plus 100 each tube, and 
500 each meter. 

SPECIAL DISCOUNTS 

All items advertised since January 1968 
in HAM RADIO and 73, and listed in my 
"GOODIE SHEET" for May 1968 and 
Feburary 1969, except the above "JUNK", 
co-ax connectors, co-ax cable, and the 
few items previously reduced, from my 
already low prices; 

FOR SALES OF 

$10.00 and up a discount of 5% 

1 $50.00 and up a discount of 7 l /z% 

$100.00 and up a discount of 10% 

It may pay for a group to get together, 
or a club to pool their orders, shipment 
to one address only, no split shipments, 
to take advantage of the higher discount. 

Discounts only apply on mail orders, or 
sales at the store. 

Sale ends on August 16. PLEASE in¬ 
clude sufficient to cover postage, or 
other shipping charges. For heavier ship¬ 
ments, please specify routing — REA, 
motor freight, or bus express. 

* 

Sorry, NO more Hamfests. 


STORE HOURS 

Monday thru Friday, 9:30 a,m.-4:30 p.m. 
Saturday, 9:30 a.m.-2:30 p.m. 

B C Electronics 

Telephone 312 CAiumet 5-2235 
2333 S. Michigan Ave. Chicago, Illinois 60616 
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3 INPUT DUAL AND GATE 

Brand new factory marked and packaged 
PHILCO-FORD IC's. Flat pack, long leads, each 
nested in its own plastic protective snap-lid 
shipping pack. 3 input dual AND gate. We 
furnish circuit diagram and lead connections. 
A real bargain for factory first-line material. 

#69-100 3 for $1.00; 12 for $3.00 







O 


W 


GRAB BAG 
IC's 


Mixture untested IC's, flat pack, dual inline, 
TO-5. Most factory marked. Package of 12 
units W/10 pages RTL and DTL specs. $2.00 

Customer pays all shipping 

New catalog #69 now ready 
Send 250 handling & postage charge. 


VARACTOR SIMILAR TO MA4060A 

Good for 40 watts at 432 MC. ea. tested in cir¬ 
cuit, w/diagram for 432 MC tripler. $5.00 ea. 


- * 




GEIGER COUNTER, MLTRY SURPLUS 

like new with book, untested 

SURPLUS SPECIAL . $10.00 


IBM WIRED MEMORY FRAMES. 

Removed from high priced computors. Exlnt 
condition. 


4,000 Wired Core Plane 
4,096 Wired Core Plane 
8,000 Wired Core Plane 
8,192 Wired Core Plane 
16,384 Wired Core Plane 


$ 9,00 
$12.50 
$13.50 
$15.00 
$19.00 


JOHN MESH NA JR. 

19 ALLERTON ST., LYNN, MASS. 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 


FOR SALE: Heathkit-sized home brewed linear. 
Four 81 Vs in G-G. Commercial grey Pref. Cabinet. 
Excellent construction. Schematic. 1 KW CCS, 
Extra tubes. SI25. Drake 2B with 2BQ speaker/Q- 
muttiplier console. Good condition. $150. Twelve 
416B/6280 (gold construction) tubes for very low 
noise UHF preams. One socket. Make offer. Gary 
Boucher, 246 Maple Avenue, DuBois, PA 15801. 

TRADE or SELL Knight Kit V-107 VFO. Still in 
box. Use with TR-106 or 108, Want CB rig.. 
R. Hazel, Box 183, Stony Ridge, OH 43463. 

SELL: HEATH RX-1 Mohawk, TX-1 Apache, SB- 
10 SSB adptr, spkr, relay, mike—complete station 
$225. PC62b 6&2 mtr xcvr, 12 & 110 pwr, vfo, 
$115. MC300 + 6&2 mtr xvrtrs, ca!ib.,FB $170. 
2 el 40 mtr beam + tribander + 30 ft self-standing 
twr $100. 4 el 6 mtr beam + rotator + 30 ft mast, 
$40. Carl WB6RXC, 213-283-5296. 

W-I-M-U HAMFEST August 1-2-3, Mack's Inn, Id¬ 
aho, 23 miles south of West Yellowstone, Montana, 
Calling all Wyoming, Idaho, Montana & Utah hams! 

THE IOWA 75 METER phone picnic will be held 
in Anson Park at Marshalltown, Iowa, August 17th. 
All activities will begin around noon. 

KNIGHT TR-108, factory aligned, mint, 2 crystals, 
$110 or ? Also SX-101 and Viking 500. Make 
offer. Jim McClure WA9BYR, 627 Dundee Ave., 
Barrington, IL 60010. 

SX-111 HALLICRAFTERS receiver, used less than 
100 hours, brand new condition, $135. Richard 
Kempfbeck, 203 Dix Hills rd, Huntington Station, 
NY 11746. 

SWAN 500C, power supply, 508 VFO. VOX; Swan 
250C, power supply, VOX, Manuals, Very new. 
Still under warranty. 25% off list. Will ship. Box 
189. Advertiser.you sent no address. Please advise. 

TECHNICAL WRITERS and editors needed. Free¬ 
lance, various electronic topics. Send resume. Elec¬ 
tronic Writers and Editors, Inc. P.O.Box 504, New 
Hyde Park, NY 11040. 

JOB WANTED. Some engineering education. Mar¬ 
keting degree. Successful selling experience. Var¬ 
ious abilities. Advanced, second phone licenses. 39. 
divorced, can relocate. Box 289, c/o 73, Peterboro, 
NH, 03458. 

WANTED: Jan and Feb 1961 73 Magazine. I can 
swap with other copies or your price paid. Eskil 
Persson SM5CJP, Frotunagrand 1, 19400 Upplands 
Vasby, Sweden. 

DALLAS AREA Ham-Swapfest— Texas Instrument 
Activity Center, Sunday, September 14, 1969, 9-5. 
Prizes: Swan 350C, TH-6, plus many more—Pre¬ 
registration prize - register now - $2/person - John 
Zagrodnick, 3823 Antique Drive, Dallas TX 75234. 


73 Assistant Editor Position Open 
Here is an opportunity to earn a modest living 
while working at your hobby. You'll be living in 
fabulously beautiful New Hampshire, well away 
from the rat race, and learning about publishing 
and printing. Please include details of your ama¬ 
teur radio background with your resume. 
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EPOXY SILICON 
TRANSISTORS 

5 for 


Type 

2N2Z22 

2N2368 

2N2711 

2N3396 

2N3565 

2N3568 

2N3638 

2N3641 

2N3645 

2N3662 

2N3683 

2N3692 

2N3793 

2N4140 

2N4248 

2N4284- 

2N4288- 

2N4290 



Sale 
5 for $1 
5 for SI 
5 for $1 
5 for SI 
5 for SI 
5 for SI 
5 for SI 
-3 5 for SI 

5 for $1 
5 for SI 
5 for $1 
5 for $1 
5 for SI 

5 for SI 
5 for $1 
5 for SI 
5 for $1 
5 for SI 







UHF 



NPN 

HIGH ROWER 
TRANSfSTORS 

400 mc 


2N3632 


23W, 3A. 


DECADE 

COUNTER 


958 

Guaranteed/ 
With 

Spec* Sheets/ 

□ 


r 

.3 




LOWEST PRICES ON 
LINEAR AMPLIFIERS 


G uar3nte c 6 She- 

W.th SP eC< 



EACH 




Type Use 

□ 702 D.C. Amplifier .. 

□ 709 Operational Amp 

□ 710 Differential Comparator 
1 711 Sense Amplifier * 


i - m i n ■* « 


SILICON RECTIFIERS 



1.5 AMP 
2000 P IV 




2 AMP 
800 P IV for 


1 AMP 
4000 P IV 

RECTIFIERS 




Term*: add postage. Rated: net 30, cod’s 25% ■ 
Phone Orders: Wakefield, Mass. (<U7) 245-382‘J 
^et£ih_2n_A|bion^_St,, Wakefield, Mass. _ 

JANT “SUMMEK CATALOG ON: Parts, Rectifiers. 
Transistors, SCRs. f.C.'s, Equipment. J Oc 

P.O. BOX 942 A 
LYNNFIEID, MASS 
01 940 


POLY PAKS 


Are You Missing Out on the Fun in the Know-How? 
YES! Send Me 73 Magazine Every Month 


NAME 


CALL 


ADDRESS 
STATE_ 


CITY 


ZIR 


□ I WANT THE $12 BARGAIN RATE FOR THREE YEARS 

□ I’LL TAKE ONE YEAR AT THE $6 RATE 

□ THIS IS A RENEWAL 

□ ENCLOSED IS CHECK, CASH OR MONEY ORDER 


Don't miss another month without a subscription 
to 73, the WORLD'S LARGEST INDEPENDENT 
AMATEUR MAGAZINE. 

Over T40 pages full of everything you need to 
know about your hobby, written by top authors 
in the field. 

. . .need a study course? 73 pioneer¬ 
ed the license study guide. The 
course runs about ten pages a month 
and is written for the amateur. 

. . .informative articles? 73 pub¬ 
lishes more general technical theory 
and construction articles than all 
the other magazines combined. 


. . .building something? 73 prints 
construction articles on everything 
from transceivers to simple gadgets 
you can make in a little workshop. 

. , .73has a personalized style you'll 
enjoy. Wayne Green's editorials in¬ 
vite controversy. . .and you’ll enjoy 
the letters from other hams. 

Sign up for a three-year subscription for only $12. 
THIS GIVES YOU A FREE YEAR TO ENJOY. 
If you already have a sub, then give this page to a 
friend who doesn't have it. Tell him how much 
you enjoy 73. 


AUGUST, 1969 
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iiF MORE! 

o"e"s MORE! 1 

# I 

WILL BUY 
FOR CASH 

I ALL TYPES 

I • ELECTRON TUBES 

1 • SEMICONDUCTORS 

1 • Military Electronic 

1 Equipment 

| • Test Equipment 

PRESTEL FIELD STRENGTH..METER 

(Model 6T4G) 

^ . Frequency Range: 40 to 230 1 

a and ^70 to 860 Megahertz. 1 

™ ^ Calibrated outword from 10 1 

*° ^0,000 Microvolts. Nothmq 1 
[l3L<aJEl?B makes it easier to properly and 1 

U -speedily find the correct place 1 

y to install TV, FM and Com- 1 

l “ rJ municatton Antennas. You can 

measure and hear the signals 1 
with this 4 l /j volt battery economically powered 1 
unit. There is nothing else like it! 

Only 5120.00 

F.O.B. New York 1 

1 WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WE MAKE 1 

1 Liberty Electronics, Inc* 

1 548 Broadway, New York, New York 10012, Phone 212-925-6000 


(continued from page 141) 

Dear Wayne, 

This is the last straw—my mailbox couldn’t take 
it! I am indebted to someone for sending me down 
a stash of some 30 copies of 73 Magazine. Unfor¬ 
tunately they chose to arrive on Home Field Day 
when I had a shack full of hams, so 1 had to wait 
until those magazine-happy hams went home. I 
have since read them from cover-to-cover and all 
full of interesting news and circuits. I want to 
thank you folks for sending them down to me. 

Our interest in Project Oscar is taking a severe 
knockback, with no reliable information available 
to us. 1 have been running our ZL-Oscar Net every 
Monday evening for 104 weeks now, and it sure 
takes some doing to hold a net together for that 
long without any information to pass out. The boys 
in VK quit answering mail about ten months back, 
and it was like finding gold in the streets to extract 
some information on what was going on. From all 
accounts tilings are at a real low ebb with Oscar. 1 
have just received a tetter from VK2APQ which in¬ 
dicates that yet another group is getting into the 
act and that Australis-A may yet be tossed aloft. 
Our shattered confidence makes us ultra-cautious 
about project “Moonray.” 

My 432 mhz converter is rough-looking, and 
evolved from that circuit you published. [ had to 
use tubes in the oscillator chain. I have a home¬ 
made coaxial tank amplifier which I used on Oscars 
3 and 4. i had several reception reports from VK 
and ZL, but no two-way contacts. Those were 
great times and our group had a fine time chasing 
Oscars. 

Bruce Rowlings ZL1WB 

New Zealand 
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OCEANSIDE. CALIFORNIA-A Subsidiary of Cubic Corporation 


ELECTRON I C S 

For Better Ideas 
in Amateur Radio 


A 5 BAND 260 WATT 55B 
TRANSCEIVER WITH BUILT - 
AC AND DC SUPPLY, AND 
LOUDSPEAKER, IN ONE 
PORTABLE PACKAGE. 

The Swan Cygnet is the most versatile and portable transceiver 
on the market, and certainly the best possible value. 

The lightweight compact design ol the Cygnet makes it an 
ideal traveling companion. You can take it with you on vacation 
or business trip, and operate from your motel room, summer 
cabin, boat or car. All you do is connect to a power source, 
antenna, and you're on the air. 

AMATEUR NET PRICE 


$435 






















































































is excellent 



are amazing 



phased 




DOUBLE-TALK 

ANTENNAS 

Guaranteed impressive, superior 

performance over a single antenna 

system. Most uniform signal pat¬ 
tern superior to any single 
mounted antenna because of 
uniquely detailed phasing design. 
More consistent communication 
with virtually no fading or blind 
spots when changing direction in 
travel. No matter what your needs 
— HUSTLER will be the only an¬ 
tenna system you'll ever need to 
buy! 

If you have been a happy mobiler— 
you already have the Hustler mastand 
resonators. Now for the very best 
mobile signal, duplicate your present 
mount, mast, resonators, and buy the 
Double Talk 20 foot harness. 

Model DTLS . . User Net $7.95 




Turn the comer a rid you could 
get lost with a single antenna. 



Constant communication with 
virtually no fading or blind 
spots when changing direction 
in travel. 




A must for 

continuous 

measurement 
















A Unique RF Plate Choke 


Bill Deane, W6RET 
8831 Sovereign Rd. 

San Diego, California 92123 


4 


3 


, , h \\ ■ . TT 1 T 

... 


8 


A unique rf choke. 

At times it is difficult to obtain the exact 
rf plate choke that one may desire for a new 
final amplifer. In looking for a material to 
make a 2 ampere 5000 volt dc rf plate choke 
for non-ham use, I came across a material 
made by DuPont called Delrin. Delrin has 
high strength but can easily be cut and 
drilled. It has excellent electrical properties 
as an insulator with a high heat distortion 
temperature. These features make it an 
excellent form for rf plate chokes and other 
coils. Delrin is available in rods of 1/4 inch 
to 1 1/2 inch diameter and can be purchased 
in 12 inch lengths. The 3/4 inch diameter 
was selected for the choke and is available 
from Allied radio for $1.42 per foot (Allied 
part 60D9565CF). 

The choke shown in the photograph is 5 
1/4 inches long. The terminals of the coil are 
No. 8 brass cotter keys 5/8 inch long. The 
form is prepared by drilling the two terminal 
holes on a 4-inch spacing 5/8 inch deep, 
using a drill slightly smaller than the cotter 
key size. A 11/32 or 3/8 inch hole is drilled 
down the center of the rod to a depth of 3 
3/4 inches. A 1/2 inch deep hole is drilled in 
the opposite end of the rod with a 29 drill. 
This hole is tapped for a 8/32 mounting 
screw. A 3-inch piece of .33 inch diameter 
ferrite rod (Lafayette 32C6102) is inserted 
into the hole and held in place with a few 
drops of epoxy. Next force the cotter keys 


into the form holes using a vise or by 
tapping lightly with a hammer. Sixty turns 
of No. 20 formvar wire is space wound (15 
turns per inch) on the form with the coil 
ends soldered to the cotter key terminals. 
The space winding can be accomplished by a 
dual winding of No. 20 wire and then 
removing one winding. A light coating of 
coil dope will hold the turns in place. 

The completed choke has an inductance 
of 90 uh, loafs along at 2 amps, has a Q of 
225 at 3.6 mhz and has a series resonance 
well above the ham bands at 43 mhz. 


11/32*Oft 3/ft* 
HOLE 

3 3M" DEEP 


0*3 3 X 3 INCH 
FERRITE ROD- HGlD 
IN PLACE WITH A 
TEW DROPS OF 
GLUE. 



MOUNTING 

HOLE 

1/2 X S-3 2 
THREAD 



BRASS COTTER 
PIN. 

FORCE nr 


WIND COIL 
WITH A DUAL 
WIRE WINDING OF 
NO, 20 ENAMELLED 
WIRE. REMOVE ONE 
WINDING AND ADD 
COIL DOPE TO 
HOLD TURNS IN 
PLACE* 


BRASS COTTER 
PIN, 

FORCE FIT 


Fig* 1* Diagram of completed 2 amp 5000 
volt rf choke using DuPont "Delrin/' 


If you do not wish to build a choke with 
the ferrite rod and will be limiting your plate 
requirements to 800 ma at 2500 vdc, a choke 
can be wound on a 3/4 X 4 3/4 inch rod 
with No. 24 formvar wire closewound to 
occupy 3 1/2 inches. This choke has an 
inductance of 90 mh, a Q of 160 and a series 
resonance of 25 mhz. My thanks to Don 
Bidwell for his photograph of the choke. 

... W6RET 


SEPTEMBER 1969 


147 




















A l Brogdon, K3KM0 
RD 1 Box 390A 
State College, PA 16801 



The Heath SB-200 is a real gem, giving 
top performance per dollar in a linear 
amplifier. There are few ways it could be 
improved, but one feature which falls into 
the “needs improvement” category is the ac 
input arrangement. 

In the original amplifier, terminal strip 
“S” has the wires from the power trans¬ 
former’s two primary windings connected to 
it. To change between 120 Volt ac and 240 
Volt ac operation, it is necessary to change 
jumpers on this strip. This in itself isn't bad, 
but the ac line plug arrangement is not too 
good. 

Heath outlines the use of a single plug for 
both 120 Volt ac and 240 Volt ac operation. 
This is the standard three-contact 120 Volt 
ac safety plug (two wires plus ground). This 
could lead to the sad situation of having a 
240 Volt ac outlet in your shack which 
looks like a normal 120 Volt ac outlet, and 
plugging in a piece of 120 Volt ac equipment 
with pretty bad results. 

To avoid this problem at K3KMO, l 
installed a 240 Volt ac circuit with a normal 
240 Volt ac receptacle, and changed the line 
plug on the SB-200 to match the outlet. But 
then came the time i wanted to take the 
SB-200 to a friend’s shack where only 120 
Volt ac was available, and 1 was faced with 
the prospect of having to change line plugs, 
re-wire the jumpers on terminal strip “s” to 
make the change, and then do the same 
thing again when I brought the SB-200 
home. 

Rather than do this and be faced with the 
prospect of doing it other times, I decided to 
change the SB-200 to come up with an 
arrangement tor simpler change-over. I 
placed an Amphenol 86PM8 male octal plug 


on the rear deck of the chassis, where the 
line cord had previously exited. Fortunately, 
there is just enough room on the chassis lip 
to accommodate this connector. 1 then 
wired the four leads from terminal strip “S” 
plus a ground wire to this plug as shown in 
Fig. 1. 


terminal 

STRIP'S* 



° 3 , 


Fig. 1. Wiring changes in the SB-200, from 
terminal strip "S" to the new power con¬ 
nector (Amphenol 86PM8). 


Then two line cords were prepared for 
the linear, one for 120 Volt ac operation, 
and the other for 240 Volt ac. The 120 Volt 
ac cord is the original SB-200 power cord 
with the plug supplied by the manufacturer. 
The other end of the cable is terminated in 
an Amphenol 78PF8 female octal cable 
connector, wired as shown in Fig. 2a. A 
second power cable was prepared using the 
240 Volt ac plug on one end, and another 
octal connector on the other end, this time 



Fig. 2. Connections for the two line cables 
to mate with the new power connector. 
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sales to licensed Amateurs only 



MOTOROLA 
60 WATT 
FOUR 
CHANNEL 
150MC 
MOBILES 


Motorola X53—GJV, 6/12 volts—150mhz—60 
Watts. These units are exceptionally clean and 
in mint condition. They are complete with four 
freq. control head, cables, microphone, speaker. 
Less ovens & ant. Transmitter is narrow band, 
receiver is wide band. Special, only $175.00 ea. 


Motorola 150mc handi-talktes model H23-1. 
These are like brand new and complete, less 
batterys and ant. only $49.95 ea. 

Motorola transistorized paging receiver, 150mc- 
H03anc-excellent cond., less battery. $34.95ea. 


MOTOROLA 
Handi-Talkie 

150mc, 5w, 2 freq. 
complete with 
nicads 
and antenna 
Model 

P33-AM-1131AM 
excellent cond. 

$98.00 ea. 

Ail equipment is guaranteed to be exactiy as 
advertised. We have a very large stock of 
equipment, however, no catalogs or //st are 
available. Tell us what you are looking for, 
we may have it. WE V LLNOT BE 

WE WILL NOT BE UNDERSOLD. 

25% deposit required on all c.o.d. orders. 
Prices subject to change without notice. 



iVEIFSOME ELECTRONICS 


19675 ALLEN ROAD 


hours: by appointment only 

PHONE: 313-282-6464 TRENTON, MICHIGAN 48183 


wired as shown in Fig. 2b. Notice that with 

both power cables, the ac input is connected 
to the proper transformer leads, and the 
appropriate jumper connections are also 
made in the octal connector. 

Therefore, the change from one input 
voltage to the other requires only that the 
appropriate ac input cable be connected. 
Caution: Be sure all jumpers are removed 
from terminal strip “S” when this modifica¬ 
tion is made. 

If you are building an SB-200 from the 
kit, this change can be incorporated as the 
amplifier is being built, eliminating terminal 
strip “S” completely. The transformer pri¬ 
mary leads and capacitors Cl and C2 can be 

wired directly to the octal plug. Be careful 
not to cut the transformer primary leads off 
too short by following the instructions for 
normal wiring. Just wait and cut them to 
length when you’re ready to connect them. 

This same approach can be used with any 
piece of equipment which has provisions for 
either 120 Volt ac or 240 Volt ac line input. 
And other types of connectors can be used 
according to your personal preference. 

. . .K3KMO 


NEED CRYSTALS? 



Color TV crystal (3578, 545KHz) wire leads SI ,60 4 tor $5.00 


100 KHz frequency standard crystal (HC13/U) 4.50 

1000KHz frequency standard (HC6/U) 3.50 

Any CB crystal transmit or receive 2.25 

Any amateur band crystal (except 80 meters) 1.50 4 for $5.00 

Any marine frequency (HC6/U) 2.85 

80 meter cyrstals in FT243 holders 2.50 


We have in stock over six million crystals 
which include types CR1A/AR, FT243, 
FT241, MC7, FT249, HC6/U, HC13/U, 
etc. Send 10^ for our 1970 catalog with 
oscillator circuits, listing thousands of fre¬ 
quencies in stock for immediate delivery. 
(Add 10^ per crystal to above prices for 
shipment 1st class mail: 15^ each for air 
mail.) 



ORDER DIRECT 

with check or money order to 

Special Quantity Prices 
to Jobbers and Dealers 

2400 B Cry it if Dr., Ft. Wy*rs p FI*. 93901 
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LETTERS 


Dear Wayne, 

There were several omissions in the schematics 
of the “Six Meter KW Linear” in the July issue. 
The most important are as follows: 

Page 21. 1. Coil data not given-should be 

3 or 4 turns of 1/8” copper tubing, 1” diameter, 
spaced to resonate with the chosen capacitor. 

2. There should be a connector in series with 
one lead of Kl-this goes to the N. O. contacts of 
the exciter PTT relay. 

3. R2is 100K,'/zwatt. 

4. Cathode pins 2 and 4 should be grounded 
in addition to pins 6 and 8. 

Page 23. 1. Note 4 should read transient rather 
than equalizing. 

Many thanks for the new tower and antennas, 
the cassette tape recorder, the trip through the 
Heath factory, and the other things 73 has fought 
for me in the year I have been sending in fillers. 
They are very much appreciated. 1 hope I will be 
able to supply similar material for “73 Junior.” 

Would 73 be interested in a short article on the 
subject of how semiconductor grade silicon is pro¬ 
duced? 

Bill Turner 
Five Chestnut Court 
Saint Peters, Missouri 63376 

No . . .ed, 

Dear Sir: 

We thought it may be of interest that there is a 
new net on the air for emergencies and DX con¬ 
tacts, The world DX Round Table operating on 
14270 KC Wednesday and Saturday from 0500- 
0800 GMT. 

All QSl's for net contacts may be forwarded 
to (WA5UHR) net QSL manager. 

Scott Freile 
7510 Lynnview 
Houston, Texas 77055 

Dear OM Wayne, 

l was given “DX-Handbook” first-edition from 
my good friend WA9NKG, “Paul” & find it a very 
nice book, especially I enjoyed the article about 
80 meters DX. Here in JA, there are not so many 
DX's on 80 meters, only JA6AK is active. Hi. 
By the way I found some misunderstanding on 
page 90, “Call Areas.” Please correct as follows: 


JAPAN 

Wrong 


Right 

JAl 

Kanto, Shinetsu 

JAl 

Kanto 

JA2 

1 okai, Hokuriku 

JA2 

Tokai 

JA9 

Fukui. Toyama, 
Kanazaw'a, Ishikawa JA9 

Hokuriku 

JA0 

Nagano, Suwa. 
Niigata 

JA0 

Shinetsu 


JA9 includes three prelectures; Fukui, Toyama, 
& Ishikawa, and Kanazawa is capital city of Ish- 
ikawa, like Phoenix in Ariz! JA0 has two prefect¬ 
ures; Nagano & Niigata, and Suwa is the name of 
one city in Nagano! 

About 7 or 9 years ago in JA, there were only 


8 areas from JA1 to lA8,and then JA1 & JA2 were 
divided into two till then JA1 had Kanto & Shinet- 
su, JA2 had Tokai & Hokuriku. but since then 
Shinetsu changed to JA0 & Hokuriku got JA9 
calls, so you might use the old date! Hi! Any¬ 
way now you are all right! 

Another info here, you wrote “for DX Watch 
for gigantic do-it-yourself coloring map.” on 22 
page. We can buy do-it-yourself map for DX from 
our JARL. About 55x80 cm Y 200 (about 60(f) 
with great circle map. This map is very nice for 
DX hound! You may get the map if you send 
about $1 to JARL, P. O. Box 377, Tokyo. 

Oh, one more info, JAl area got too many 
hams and they needed another call so they used 
JH1. It was two or three years ago. And now 
JH1 also going away the newest call right now 
(29 June ’69) is JH1VZZ and JH1Y . . . JH1Z 
. . . is used for club stations so the rest is JH1WAA 
to JH1XZZ, when all of these calls used, they use 
JR1. First JR1 will go on the air in 69! 

Narumi Kawai, JA9APS 
1-10 Suwartokawara 
Toyama-City 183, Japan 


Dear Wayne, 

i read with interest the article on facsimile and 
the radio amateur by Ralph Steinburg K6GKX in 
June, 1 969. (I also had an article startina on page 
130.) 

You should know that facsimile and slow scan 
TV are exactly the same Ihing electrically if you 
add a horizontal sync pulse to the facsimile sig¬ 
nal. 

I have been running slow scan TV for the past 
216 years tone and a half years under the special 
slow scan I V license), using facsimile equipment. 
As far as I know, this is completely legal since 1 
am conforming in every way to the various tele¬ 
vision kinds of signals that are being sent Those 
who are receiving the slow scan TV signal using 
facsimile equipment can use the horizontal sync 
pulse if they wish. Those receiving the slow' scan 
TV signals on a CRT presentation, generally require 
the sync pulse. Those that are receiving them on 
facsimile machines, do not need it. 

Mr. Steinburg’s statement, “with slow scan tele¬ 
vision legal on the low bands, facsimile may be the 
next mode of communications to follow in the 
near future. All it needs at the present time is 
enough interest by the radio amateurs to show' the 
federal Communications Commission, by petition, 
that^ facsimile will contribute to the state-of-the- 
art,” really impedes matters by continuing the fic¬ 
tion that there is a difference between facsimile 
and slow scan TV. 

J. R. Popkin-Clurman, W2BK 

1623 Straight Path 
Wyandanch, New York 11798 
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Dear Wayne, 

Up until the past few months, very little effort 
had been made to attract youngsters into our ranks 
and it is indeed regretful that we have been so tar* 
dy in promoting amateur radio to this particular age 
group. Editorials in some of the amateur magazines 
have at last recognized the severe lack of youth- 
intake in amateur radio and soberly suggest that we 
make strong efforts to try and introduce these 
young people to ham radio. 

Some may ask, “Why is youth so important to 
amateur radio?” 

There are a multitude of good reasons why ama¬ 
teur radio needs new blood and certainly each rea¬ 
son has its own merits. To mention but two, we 
might start with what amateur radio as a hobby can 
provide for a youngster just getting started in ham 
radio. It offers a youngster the chance to convert 
his spare time from roaming the streets, lying idle 
on the couch, etc., to something constructive, edu¬ 
cating, challenging and rewarding. For some, ama¬ 
teur radio can lead to a very successful career in 
electronics later in life. Amateur radio in the years 
to come, will need new' amateurs to improve the 
state of the art and in general to man the helm. To¬ 
days youthful prospective amateurs will be the peo¬ 
ple to assume this task. This is why it is of cardinal 
importance that all amateurs do their utmost to 
familiarize the youth of today with ham radio. 

Today’s youth are basically a good group of 
people and they have a tremendous amount of po¬ 
tential and energy which if could be directed to the 
area of amateur radio, would lead to an eventual 
license and a genuine feeling of accomplishment 
and satisfaction. 

Boy Scout Explorer posts, high school radio 
clubs, camps and other outlets have time after time 
graduated the prospective young amateur from 
training in code and theory, to an amateur license. 
However, these organizations lack the ability to 
make the initial contact with a youngster and this is 
where the individual amateur must help out. 

One may ask at this point, “Well, what can I 
do?” 

Get in touch with the youngster down the street 
and invite him or her over to the shack. Fire up the 
rig arid explain how it works. Show tiiem your col¬ 
lection of qsl’s—let them have a try at the mike- 
show them what an amateur license looks like—be 
patient and encourage them, and most of all, let 
tiiem know that you sincerely want to help them. 
You might then direct them to a local radio club or 
some other group that teaches code and theory 
classes for future hams. If there isn’t any such 
group in the area, then you, yourself, could certain¬ 
ly help these young people. Five wpm and elemen¬ 
tary theory and regulatory material certainly isn't 
difficult to teach to eager students, is it? They will 
always admire you for your guidance and assistance, 
believe me. 

While amateur equipment becomes more and 
more sophisticated, and with DXpeditions and con¬ 
tests taking up a substantial amount of our hamming 
time amongst other facets of amateur radio, let us 
not neglect the youth around us for they certainly 
hold a share in ham radio’s future. 

The initiative is up to you. Ham radio is a very 
fascinating and rewarding hobby and has so very 
much to offer. Why hot get in touch with the 
youngster dow n the road and lend the helping hand 
they need and at the same time, strike a blow for 
amateur radio. 

Ralph J. trace, Jr., WA1GEK 


Dear Wayne, 

Thanks for the articles by K1YSD. Many moons 
have passed since I laughed so hard. As a result 
of your fine articles on the Advanced Class License 
1 passed my test. 

Tom Shirley, K4HVV 
410 Patton Road 
Hinesville, GA 31313 

Dear Editor, 

Would any members of the American Cryp¬ 
togram Association who are readers of “73” drop 
a line to the writer? The intent is to form a net 
to discuss crypto systems and solutions. 

Thank you. 

Herbert S. Dunkeriey, WA3JIX 

RFD 2 

Jeannette, PA 15644 


fREGUL. PWR 5PLY FOR COMMAND, LM, ETC 

PP 106/U: Metered, Knob-adjustable 90 270 v up 
to 80 ma dc, also select an AC of 6.3 v 5A ( or 12,6 
v 2 'A A or 28 v 2% A With mating output plug St 
all tech* data. Shpg wt 50#..,.*,..***.*.**.*..19.50 

BARGAINS WHICH THE ABOVE WILL POWER: 

Freq. Meter: 125 20 mhz, .01%. CW or 
AM, with serial-matched caftb. book, tech, data, 

mating plug Checked & grtd....57.50 

TS*323 Freq. Meter: Similar to above but 20-480 

mhz* .001%. With data....*.*.*169.50 

TS-175 Freq* Meter: 85-1000 mhz, * , * *75,00 

A.R*C* R11A: Modern Q 5 er 190 550 khz.„ 12.95 
A*R*C. R22: 540 1600 khz w/tuning graph*.. 17*95 
A*R.C. R13B: 108-132 mhz w/tuning graph -27.50 

hTsensitivity uhf receiver 

375-1000 mhz. Stoddart RFI Meter NIVT50A 
with pwr, sply* cords, dipole holder, 3 pair dr 
poles. Input 50 ohms* IF 60 mhz* Band¬ 
width I mhz at 370 and 1.8 at I ghz RF. Image 
& spurious-response reject* better than 40 do* 
Sensrt* as a 2-terminal tuned voltmeter is 10 uv; 
will be less with I-pair dipole, but you can make 
an array to bring it up* If the voltage-attenua¬ 
tion calib. charts didn't get lost it would be 
worth $1*250 in surplus, $2*852 from the 
factory . so we will sell it as a simple re¬ 

ceiver in grtd-excel* condition for only ... $275 

ULTRA-WIDE BAND RECEIVER 

AN/ALR-5: Late postwar AM/FM Countermeasures 

rcvr Has S-Meter: variable IF Atten, & passband (0.2 or 
2 mhz from 30 mhz center); AF Video &. Pan. outputs. 
New, modified for 120 v 60 hz, includes new (Method 11 
pack) 4-band plug-in converter ,038-1 ghz* 4 Type-N 
plugs automatically select correct ant. as bands are swit¬ 
ched, Sensit, at -6 db setting: uv thru 132 mhz* J3 

thru 780 mhz & 4514 at I ghz* BRAND NEW* with book 
& mating pwr-input plug, only.... 275*00 

' VERSATILE PLATE & FI LAM* TRANSFORMER 
Depot Spares for SP-600-JX: Pri* 95/105/117/130/ 
190/210/234/260 v 50/60 hz* Sec. 1: 305 0-305 

v* 150 ma. Sec. 2: 5 v 3 A* Sec. 3: 6,3 v 5A. 

Sec, 4: 754 v* 3/4 A, Sec. 5: 7 55 v, 1% A, Legend 

for pins is plainly marked, Herm. sealed*.,2,95 

FOUND! A NEAT & COMPACT SCOPE XFRMRI 

Freed 12691: DAS Loran Spares, supplied 5" CR* 
plates & htrs. Pri* 105-I30v 50/60 hz* Sec's, insul 
5 kv 1490 & 1100 v, 5 ma; 390-0-390 v TOO ma; 
electrostatically shielded 6.3 v* 0.8 A; two 254 v, 2 
A, Sec's, insul 15= kv: two 6.3 v, 6 A; 5 v, 3 A, 254 
v* 5 A, Case 554x5x7%. With diagram. Shipped 
only by collect REA Express....*-2.95 

FAIRCHILD SOLID-STATE SCOPES at! w/duab 
trace plug-ins 25 8* 50 mhz* w/delayed time-base 
plug-ins, w/books* overhauled & grtd. As low 
as., .*....*.,***-.,,**.....825.00 

We probably have the best inventory of good lab 
test equipment in the country* But, please do not 
ask for catalog! Ask for specific items or kinds of 
items you need! We also buy* What do you have? 


R. E. GOODHEART CO. INC. 

Box 1220 GC, Beverly Hills, Calif. 90213 
Phones Area 213 Office —272 5707 
Messages-275 5342 
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Dear Wayne, 

I have finally rounded up a bunch of informa¬ 
tion on the recent beginners course in ham radio 
and a photograph of some of the instructors and 
graduates. Only 17 of the 28 who received a no¬ 
vice ticket are on the picture, but that was the best 
that I could do. 

As for the course, here are the bare facts: En¬ 
rolled-109, Attended 6 or more lessons—48, At¬ 
tended less than 6 lessons- 61, Quit after attending 
6 or more lessons- i 5, Earned Novice ticket 28, 
Attended whole course but not passing exam—5, 
Oldest earning ticket-69 years. Youngest earning 
ticket—13 years. 

The course ran for 16 weeks. There was one 
hour of lecture on theory and one hour of code 


instruction each week. The first eight or nine 
lectures were on basic radio theory and^regulations. 
and the last seven or eight were on specific topics: 
antennas, transmitters, power supplys, etc. Most 
of the basic theory was taught by Charlie DePoe. 
WA5VQR, a professor at the local college, who 
also kept the vita 1 statistics throughout the course. 
The specific topics were taught by various mem¬ 
bers of The Twin City Hams radio club, some of 
whom are in the enclosed photo. 

-I taught the code portion of the course. It was 
designed for the beginner and started at zero wpm. 
At the end of the course the average speed of those 
finishing was about 7VS wpm, with a couple of the 
fast learners copying around 15. The code prac¬ 
tice was recorded on magnetic tape prior to each 
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Best Grade Solid State TV Cameras—700 line Resolution—10 ft. Candle Sensitivity. Excellent, 
like new condition. Complete with Vidicon & schematic. Both Video & rf output. Regular 
$1200.00 Net—our SPECIAL $449.95 less lens. 


Ask for our new free listings 969M1 & 969J2—full of incredible bargains. Flyer 969S1 out 

THE DENSON ELECTRONICS CORR 

Post Office Box 85 (203) 875-5198 Rockville, Connecticut 06066 


Recent FCC News 

RM-886. The ARRL has requested that the 
CW-only band on two meters be moved from 
the high end of the band to the tow end, 
144.0 - 144.1 mhz. It has been the custom 
to use only CW in this lower 100 khz of the 
band, however, it may be worthwhile to 
make this into law if there are too many 
operators that refuse to honor the conven¬ 
tion. It seems a shame that we have to make 
federal laws just to force a few inconsiderate 
operators to conform to custom. 

RM-950. The ARRL has requested the open¬ 
ing of 28.0— 28.5 mhz for FI emission. 
This is RTTY which is now restricted to the 
CW portions of 80-40-20-15 meters. It 
should have been allocated that way in the 
first place. It is nice to see the ARRL behind 
this request. . . they were the principle 
opposers to the original requests for F! on 
the low bands and managed to delay the 
FCC ruling on this for several years. 

RM-981. A petition has been filed with the 
FCC to open all bands from two through 80 
meters to maritime mobile while in Region 2 
and to open 3.5 — 3.8 and 7.0 — 7.1 mhz for 
maritime outside of Region 2. At present 
maritime ops are permitted to use 40 thru 2 
meters in Region 2 and 20-15-10 meters 
outside Region 2. Seems reasonable enough. 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 



FREE Catalog“ft 

SURPLUS ELECTRONIC BARGAINS 


Now BIGGER and 
BETTER Than Ever! 


MAIL THIS COUPON NOW 


NAME: 


ADDRESS: i-i ■* H ■ ■ i *-*-■ I Iriiti > ■ ■ k ■ i-Ar-fi -I* *-*t r* -i 1 ■ 


I 

( #"'» ^ S! ■ f - -i r ri ■ fe ■ - - e ■ » d-ir »■■■ fc I Is n ■■ * B ifl d i ■»■ ■■ ■ mn • T-w r w-r-r - - ■ ww-T-e ■ ■ ■ 

I CITY' STATE 1 7i p. 

L_I 

for your FREE copy, (III out coupon and mafL Daph 71 


1016 E. EUREKA • Sox 1105 - UMA. OHIO ‘ 45802 


BRIGAR 

ELECTRONICS 

10 ALICE ST. BINGHAMPTON, N.Y. 

13904, AC 607 723 - 3111 

* COPPER CLAD PC BOARDS, 6" X 36" 

CC both sides $2.16, 6" X 9 3/4" CC 
both sides 604, 7" X 11 3/4" C one 
side 844, 5" X VA" CC both sides 404, 

* STUD MT SILICON RECTIFIERS 12 
amp, 50 PRV. pkg of 5 $1.00 

* ELECTROLYTICCAPACITOR 1250mfd 

180 vdc. 2" X 434" 504 ea. 

* JUST BOUGHT OUT ORIGINAL CASE 

FOR CB RADIO. Includes mtg bracket 
for mobile use & slide-in chassis. Holes 
pre-punched for power transistor 8t pow¬ 
er cord. May be used for mobile power 
supplies, P.A. system or speaker box or 
many other uses. Size - 314" H X 7" W 
X 814" D. Weight 3 lbs. Original cost 
$9.95. Our price $1.95 

MIN ORDER $5.00 
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GATEWAY 

ELECTRONICS 

6150 Delmar Blvd.. St. Louis, Mo. 63112 

314*726-6116 

Meters—Wide-V us Illuminated (new) 4"x3" types 
available: VU Meter, 1 ma meter, 50-050 Micro¬ 
amp meter. 

Shipping wt 1 lb,... , * $ 6.95 ea. 

NIXIE TUBES Type NL-8G37/5Q31 one inch 
diameter tube 0,6 inch numeral numbers 0 
thru 9, 

Shipping wt* 141b. ,**.**.* .. . $ 6.50 ea. 

5CP1 OSCI LLOSCOPE TUBE 

Shipping wt* 1 lb.,.$ 5.00 

ELECTRICAL KEY SWITCH DPDT for burglar 
alarms or equipment protection complete with 
key. 

Shipping wt. 1 lb. . * - . *. **,*.* $ 1/25 

HP-212 Pulse Generator excellent cond. 

Shipping wt. 50 tbs. $195.00 

AUTOMATIC ICE CUBE MAKER Fits most re¬ 
frigerators and freezers new with diagram and 
instructions for installation. 

Shipping wt. 12 lbs. **,.,.*,* $ 9.50 

12 VOLT CENTER TAPPED TRANSFORMER Pri. 

115 volts 60 cycles-Sec. 12 volt center tapped @ 
70 amps. 

Shipping wt* 35 lbs. , + ..... .. $ 9.95 

12 VOLT D, C. TO 115 VOLT A. C. TRANSIS¬ 
TORIZED INVERTER KIT-200 watt output com- 
lete with all parts, case and diagram. 

hipping wt* 25 lbs.. $ 18.95 

6 VOLT D. C. RELAY 5 amp contacts DPDT; 

Shipping wt* Vilb.. *.$ 1.50 

Minimum order $5.00* Sorry, no catalog at this 
time. Write for specific items. Watch for our 
ads in 73. Stop in and see us when you're in St. 
Louis, 


HAMS! DON'T BUY USED TUBES 
COMPARE OUR PRICES 
FOR NEW TUBES 
RCA-DE-EIMAC-AMPEREX-ETC. 

811 A—4.75, 4-125A—27.50, 4-65A-12.00, 

5R4GY —175, 807-1.75, WE350(807)-1.25, 

4-400A—38.50, 813-20.95, 4X150A-19.95, 

4-250A-36.50, 4PR60B-55.00, 4CX250B-21.00, 
8236-12.95, 2E26-2.75, 1625(807-12v fil)-1.10, 
417A-2.25, 404A-2.25, 6146-2.75, 6360- 

3.00, 2X2—,50, OD3-OC3—.75, 5879-1.75, 

5881-3.25, WE-CV677 1000WATT TETRODE- 
5.9,5, EIMAC-MACHLETT VT-158 1200-3000 
WATT BOTTLE-READ MARCH 1969 ISSUE 73 

HOW GREAT THIS IS—9.95! 12V 20AMP DIODE 
POWER SUPPLY (LESS XFORMER)—4.95, RCA- 
6-12 VDC CONVERTER DEL. 20AMP-12.95 
IDEAL FOR VOLKSWAGEN. SEND FOR OUR 
LIST OF OVER 3000 TYPES OF AMERICAN, 
BRITISH AND EUROPEAN IMPORTED TUBES. 
LARGEST STOCK OF XMITTING TUBES IN 
THE WORLD. SEND FOR OUR LARGE PARTS 
CATALOG (OUR PRICES ARE THE LOWEST IN 
THE USA). 

UNITED RADIO COMPANY 

56-A FERRY STREET 
NEWARK, NEW JERSEY 07105 


session to keep sending errors and resulting con¬ 
fusion to a minimum. 

Everyone in the club agrees that the course was 
an unqualified success and that we all learned a 
great deal from it. It is still hard to believe that 
so many people are interested in amateur radio and 
are just looking for a chance to get into it. Any 
club can do itself a lot of good by encouraging 
people with a genuine interest. 

Now, can anyone tell me how to keep 28 brand 
new Novices on the air? 

Bill Gulledge, K5UAR 
700A Plum Street 
Monroe, LA 71201 


Dear Wayne, 

Since working as Chief Engineer of KALX (EM), 
my perspective on the Amateur license technical 
examination has changed. Many people will agree 
that it is a simple and uncomplicated task to pass 
the technical section. But in comparison with the 
First Phone exam, it is hardly a test at all. 

You might note that the Amateur license is just 
that: for amateurs. But what has this done to the 
quality of the average Siam? One can simply listen 
to the low bands any evening to provide the answer. 

The degradation in quality has been brought 
about through the lack of respect in the ham li¬ 
cense. Years ago it took real perseverance and 
intelligence to be a ham operator. There were no 
readily available stations, as today. Kits, if any, 
were almost the same as building from scratch. 
And when the ham was finished with a piece of 
gear, a receiver perhaps, he had a sense of pride, 
a sense of accomplishment. Today, the closest 
thing to that most hams experience is the sense of 
relief one feels when the last payment is made on 
a complete transceiver. Too, there was a feeling 
of fraternity. There was belonging, brought about 
because there was a great hurdle that everyonrhad 
to pass to become a ham: the building of a trans¬ 
mitter and receiver, and the exam. 

Today the exam is not difficult. And today 

the only comradeship most hams feel is in their 
mutual animosity towards CB’ers. Little wonder 
that the bands should be in such poor shape. When 
one loses respect in something, one is not apt to 
take good care of it. 

One good way to make an Amateur license 
more valued is to require a stiff technical exam, 
one that would require actual studying, not mem¬ 
orization sessions with the License Manual. But 
the more difficult technical skills it engenders 
would prove greatly beneficial to the ham, and the 
country. It might even save the Amateur Radio 
Service. 

I’d like to hear your comments on my letter. 

Stephen L. Diamond, Radio KALX 

500 Eshleman Hall 
Berkeley, California 94720 


73 BINDERS 

Are your magazines fallinq down all the time? 
Ogr bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 

-- - 
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if Priee—$2 per 25 words for non-commercial ads; S10 
per 25 words for business ventures. No display ads 
or agency discount. Include your check with order. 

<4- Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is th& 
deadline for the March issue which will be mailed 
on the 10th of February. 

if Type copy. Phrase and punctuate exactly as you wish 
It to appear. No all-capital ads. 

if We will be the judge of suitability of ads. Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue. 

if For $1 extra we can maintain a reply box for you. 

it We cannot check into each advertiser, so Caveat 
Emptor . . . 


SPECIAL CLOSE-OUT SALE. Rectifiers, Transis¬ 
tors, and many other Electronic Parts. Lowest pri¬ 
ces. Send 15^ for Catalog. Electronic Components 
Company, P.O.Box 2902 S., Baton Rouge, La. 

3 PLASTIC HOLDERS will frame and protect 60 
cards, $1—or 10 holders S3- Prepaid & guaranteed. 
Patent 3309805. Tepabco, Box 198N, Gallatin, 
Tennessee 37066. 

WANTED ANTIQUE RADIO and wireless equip¬ 
ment. Also radio magazines of teens and twenties. 
Also buying supply catalogs, Duck, Manhattan! 
etc. Farrell, 2252 Dixie Pontiac, Mich. 48055. 

THE ANNUAL HAMFEST for the Washington DC 
metropolitan area, sponsored by the Foundation 
For Amateur Radio, will be held at the Gaithers¬ 
burg Fairgrounds in nearby Gaithersburg, Maryland 
on Sunday September 21st, from 1000 until 1700. 

RTTY GEAR FOR SALE. List issued monthly, 88 
or 44 mhy torroids 5 for $2.50 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Bivd., 
Oakland, California 94610. 


"TOWER HEADQUARTERS!" 11 Brands! Heights 
aluminum 35% off! Strato Crank-ups-low cost! 
Rotors, antennas and gear discounts. Phone patch 
$11.95. Catalog-20<! postage. Brownville Sales Co. 
Stanley, Wisconsin 54768. 

TECH MANUALS, and service data for Surplus 
Electronics. Thousands of publications on hand, 
covering communication and test equipment. Sor¬ 
ry—no catalogs, but will rush price and availa¬ 
bility quotes for specific literature that you may 
need. Propagation Products Co., Box 242, Monroe 
Street Post Office, Jacksonville 1, Florida, 


DUAL GATE MOSFET 

PRE-AMPS 



to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth Is 
approximately 3% of frequency, 

• Voltage gain 30 to 40 0B depending on frequency. 

• Two Dual Goto MOSFET amplifier stages with each 
having a tuned Input and tuned output. Each Dual 
Gate MOSFET !$ actually an integrated cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 tHodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bt-pofar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs. 

• Internal connections for high Impedance AGC or 
manual gain control if needed. 

• Type BNC Input and output receptacles for minimum 
loss at UHF. Standard impedance Is 50-75 ohms. 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character- 
istlc. 

• Full wave UHF diodes protect input transistor. 

• Operates on 5 to 16 volts DC ( 5 to IS Ma* 

New York City and State residents add local sales tax* 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, HY 11423 


SURPLUS WANTED 

Equipment with Prefixes: 

ARA, ARC, ARM, ARN, APA, ASN, ASA, 
APN, APR, ARR, ASQ, GRR, GRC, GRM, 
GPM, VRC, UPX, URA, URR, URM, USM, 
UPM, SG, MD, PRM, PSM, PRC, TMQ, TRM, 
TED, SPA, SRT, CV. 

Commercial Equipmenl by: 

ARC, BIRD, BOONTON, BENDIX, COLLINS, 
MEASUREMENTS, H-P, NARDA, GR, SPER- 

” T'oVBaSH DOLLAR PAID or TRADE 

WE STOCK NEW HAM GEAR 

WRITE-WIRE-PHONE 

BILL SLEP.W4FHY 
SLEP ELECTRONICS CO. 

2412 Highway 301 IM,, Ellenton, Fla. 33.532 
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SURPLUS PARTS 

Latching Relay Potter & Brumfield KB. 3PDT. 

115 v, 60 start, 6 v 60 stop. The 2 relays can be 
separated, making a DPDT relay with 116 v. 
coil, & a SPOT with 6 v. coil, 5 amp contacts. 
SI.25 each, 6 for $6.00. 

POWER TRANSFORMER, 275 v. no ct, 150 
ma, ( 12 v. @ 2 amps. 115 v. 60 pri. 2 3/4" x 4" 
x 3Va h. Shpg* wt. 7 lbs, SI.75 each, 4 for 
$6.00. 

POWER TRANS., 350-0-350 v. @ 130 ma, 6,3 
v. @ 3.6 A., 5 v, @ 3 A. 115/230 v. pri. Open 
frame with leads, Shpg. wt. 7 lbs. $2.00, 

.5 mf 400 v. oil-filled capacitors, rectangular 
case, miL spec. SI 00 per dozen. 

Loading capacitor, 5-sections, 400 pf. per sec¬ 
tion, 3/8" shaft. Will load full power into 60 
ohms. $2.00 each. Adapter to %" shaft. 25rf, 
Shpg, wt, 4 lbs, 

1-inch PM speakers. 54 ohms. Also make 
good mike. American made 75* each. 
Transistors 2N1187, 2N1311, 2N586. 1 b4 

each, 25 for $2.50 

Command XMTR SPECIAL: BC-457. 4-5.3 
Me., good for vfo or for parts* Fair cond. Less 
tubes. Shpg. wt. 13 lbs. S3.00 each, 6 for 
$15,00. 

GUARANTEED USED HAM GEAR 

National NC-303 with calibrator. Mint, S200.00 


Mosley CIVM receiver $ 80.00 

Surplus BC-348 with AC power, $ 70,00 

Galaxy V with AC supply, $300.00 

Heath DX-1Q0 Xmtr, S 75.00 

Globe Hybander VHF-62 Xmtr. $ 49.00 

Hammarlund HQ-140X receiver. $100,00 


Hammarlund HG-145X receiver w/spkr SI60.00 

JEFF-TRONICS 

4252 Pearl Rd. Clvtnd.O. 44109 749-4237 



ARCTURUS SALE 


1700 transistor types at 39* each, 

40 watt germanium power transistor, same as Delco 
501 ' 2N278 (etc ). Cat: 349. 59* each. 

Color TV cartridge focus rectifier 6.5 kv. Used in 
every color TV. Cat: CFR 20, 79* each. 

Motorola 2500 ma, at 1000 piv, high voltage/cur¬ 
rent epoxy silicon rectifier, axial leads. Cat: 
HEP-170. 49* each. 

2 Printed circuit LF, transformers 4 lug, 455 kc in¬ 
put and output, Cat: 1909P4, 99* each. 

RCA UHF transistor type TV tuners, KRK-120 
(Jongshaft). Cat: UHF -20, KRK-120 (short- 
shaft)- Cat: UHF-21, each $4,98. 

RCA VHF transistor type TV tuners, KRK-146, 
Cat: VHF-74, $9.99 each. 

Transistorized UHF tuners used in 1965 to 1967 
TV sets made by Admiral, RCA, Motorola, etc. 
Removable geanng may vary from one make to 
another. Need only 12 volts DC to function. 
No filament voltage needed. Easy replacement 
units. Cot: UHF-567, $4.95, 

UHF Tuner original units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 thru 
82 r as part no. 94D173-2. Complete with tube. 
Drive gearing is removable, Can be used in most 
sets. Cat: UHF-3,$4.95. 

Color yokes. 70 degrees for all around color CRT's. 
Cat: XRC 70, $12.95. 90 degrees for ail rec- 
t angular 19 to 25" color CRT's, Cat: XRC-90. 
$ 1 2 95 

Kit of 30 tested germanium diodes. Cat: 100, 99*. 

Silicon rectifier, octal based replacement for 5AS4- 
5AW4-5U4-5Y3-5T4-5V4-524. With diagram. 
Cat: Rect-1. 99* each. 

7", 90 degrees TV bench test picture tube with ad¬ 
apter. No ion trap needed. Cat: 78P7, 
$7,99. 

Tube cartons 6AU6 etc,, size, $2,15 per 100, 
6SN7 etc,, size $2,55 per 100. 5U4GB size 
$2.95 per 100, 5U4G size 4* each. 

Send for complete free catalog. Include 4% of dol¬ 
lar value of order for postage. $5 MINIMUM 

ORDER, Canadian check, 8% dollar differential. 


ARCTURUS ELECTRONICS CORP. 

502.22nd St.. Union City, N.J. 070S7 D«pt.M73 

Phono: 201-UN 4-5561 


OHIO VALLEY 6 meter phone net 50.350 every 
Sunday. 2000 EDT. WA8WIW, NCS Sciotoville, 
Ohio. Traffic and Rag Chewers Welcome. 

FIND OUT about the New Greene Baiun. Read 
all the details on page 59 of this issue. Greene 
Baiun, Warfield, R.l. o2880 

WANTED: TECHNICAL material. Corp model 
XFK freq. shift exciter for Tmc model GPT 750— 
also TMC single sideband exciter, model SBE for 
GPT 750 & manuals—plus 18 to 30 foot para¬ 
bolic dish. What will you take for it in place of 
money—will swap brand new towers or test equip¬ 
ment. Write, wire or call: Eugene Leger, Hollis 
St., East Peppered, Mass. 01437. 

SELL: COLLINS KWS-1, Ser. 896, $640; 75A4, 
Ser. 5763, $420—or both for $1025. I will ship. 
Lew Hindert, Rt. 4, Box 290, New Braunfels, 
Texas 78130. 

WANTED: CR tube for Tektronix 561 or 561A 
oscilloscope. Sell: Collins CC-2 Carrying Case, 
$50.00; TMC Commercial TTG-1 two-tone oscilla¬ 
tor, $95.00; Kepco SC-18-4M transistorized power 
supply, 0-18 VDC, 0-4 amps, 0.1% regulation, 
metered, $110.00; Bird 6254 R-F watt meter, 0-2 
watts, 30-500 me, 50 ohms, $50.00; Bird 67 R-F 
watt meter, 0-25/100/500 watts, 30-500 me, 50 
ohms, $125.00. FOB, H. T. Cervantes, 34 Johnson 
Rd., Binghamton, N. Y. 13905 (607-724-5785). 

CHRISTIAN Ham Fellowship now organized for 
Christian fellowship and gospel tract efforts among 
Christian licensed amateurs. Christian Ham Call- 
book, $1.00 donation. For details and sample 
copy of ham gospel tract, write to Christian Ham 
Fellowship, P. O. Box 218, Holland, Michigan 
49423. 

WANTED TEST EQUIPMENT: Bird watt meter, 
measurements of G. R. sig. gen. up to 450 me; 
Tektronix scope. State price. W2EDN, 93 Gil¬ 
more Ave., Binghamton, N. Y. 13901. 


WR L'S USED gear has trial-terms-guarantee! KWM1 
-$249.95; HW32-S89.95; Swan 250-$249.95; TR3- 
$369.95; NCX3-S169.95;SB34-$299.95; Galaxy V- 
$229.95; Galaxy Vmk2-$279.95; Ranger-$99.95; 
HT32A-S259.95; 100V-S259.95; Galaxy 2000 lin- 
ear-$329.95. Many more. Free "blue-book" list. 
WRL, Box 919, Council Bluffs, Iowa 51501. 

WANTED: Turret Turner with coils or old chassis 
with Turner for Hammarlund SP400X receiver. 
Later model with 13 plate stator & 14 plate rotor. 
Ralph M. Williams, Box 372, Dixfield, ME 04224. 

SELL HALLICRAFTERS HT-32 Transmitter, ex¬ 
cellent condition inside & out, $210. Will deliver 
within 50 miles. Want Collins 32S1 or 32S3. 
Robert Kujawski, WA2VDX, 30 Rose St., Florida, 
N. Y. 914-651-7212. 


GREENE . . center dipole insulator with . . or 
,. without balun .. see September 73 issue. 

HAMS WHO LIKE audio, too, try new quarterly: 
Amplifiers by Williamson and Bailey, speaker by 
Baxandali. Details, Audion 307 Dickinson Ave., 
Swarthmore, PA 19081. 
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WIRELESS 
ELECTRONIC TACH 


Portable transistorized, 
wireless (no connections 
required). May be used 
on 2 or 4 cycle engines, 
1 -2-4-6 or 8 cylinder, 
outboards, marine, au¬ 
tos, trucks. 2 scales 
6,000 & 12,000 rpm. 


$20 



$6,400.00 MEMORY DRUM 

U k 



Military surplus made by HUGHES for the AF. 
Condition appears excellent due to being enclosed 
in air tight case with terminations on plug con¬ 
nections, 134 read/write heads, 12 heads phase 
adjustable timing. Integral drive motor 115 volts 
400 cycle* 

Shipping wt. 39 lbs,.#DRUM $100,00 


INTEGRATED CIRCUITS 



JOHN MESHNA JR. 

19 ALLERTON ST., IYNN, MASS- 01904 
P. O. BOX 62, E. LYNN, MASS. 01904 


COMPUTOR GRADE 
CAPACITORS 

15 volt 110,000 mfd$2.00 ea.12/$20 
18 volt 6,500 mfd 1,00 12/S10 

50 volt 4,000 mfd 1.00 12/$10 

450 volt 600 mfd 2.00 12/S20 




VARIABLE DISC TRIMMER 

Miniature ceramic variable 
trimmer capacitor. Piston 
type tuning, size .375 diam, 

.275 deep. Printed circuit 
mount. Amateur net on 
this is $1,68 each. Our 
price only 25tf each or 24 
for $5.00. All are brand 
new. State size, may be 
assorted if you wish. 

#N300 2.5-11 pf 
#NPO 5.5-18 pf 
#N650 9-35 pf 



0.5 mfd 7,500 Volt 

Brand new Military surplus oil 
filled transmitting cap. Ceramic 
standoffs. 

5 lbs.#69-210 $5.00 



900 

Buffer 

$1.00 

910 

Dual 2-input NOR 

1.00 

2-903 

Dual input gate 

1.00 

914 

Dual 2-input gate 

1.00 

914-925 

Dual 2-input gate dual 



expander 

1.00 

923 

JK flip flop 

1,00 

925 

Dual 2-input gate exp 

1.00 

946 

DTL 4 2-input NAND/NOR 



gate 

2/1.00 


DTL Clocked flip flop 

2/1.00 

1M5 

Dual 4-input logic gate 

2/1.00 

7M6 

6 NPN transistors in one 



package, gen use 

3/1.00 

12M2 

Diff Amp 

1.00 

711 

Dual Comp Amp 

2*00 


H. V. CAPACITOR 



GE oil filled capacitor, A real brute, rated 
1 mfd at 15,000 volts. Terrific savings 
due to being Govt, surplus. 

30 lbs...#69-63 $10.00 


it 


IF" TRANSFORMERS 


262.5 khz tube. Miller type 6572 
262.5 khz transistor. Miller type 8008 
10.7 mhz tube. Miller type 1463 
10.7 mhz transistor. Miller type FM-IF 


The above 6/SI .00 


36/$5.00 
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UNIVERSAL LOGIC 
CIRCUIT CARDS 




Instant logic!!! for 10 pin TO—5 or 14 

lead dual in-line INTEGRATED CIRCUITS 

These boards are the most useful items we have 
ever offered for bread boarding with low cost in¬ 
tegrated circuits. The cards are made from 1/16” 
G—10 Glass Epoxy, with pads for 14 lead dual 
in tine mounting pads on one side and 10 lead 
TO—5 pads on the other. 8 lead TO—5 cans 
will mount in the 10 lead TO—5 pads also. Dis¬ 
crete Transistors and components can be moun¬ 
ted in the locations between the I.C.'s, power 
supply leads are already routed around the board. 
Our competitors charge $9.50 each for circuit 
card and mating connector. 

We give you a surplus, unused p.c. board with 
components on it (that you can keep for your 
junk box), a connector and its mate, and our 
great circuit card. You drill out the desired hole 
pattern, unsolder the connector from the sur¬ 
plus card and install it on the new card, wire 
in the I.C.'s and compute. A few minutes of 
your time, and you save over 80% of the cost 
of comparable p.c. cards. Get enough for your 
breadboarding needs now because these are 
going to go fast. 

2 Cards & matgronn'tors 2 ICCC $ 2.50 ppd. 

10 Cards 8t matg.conn'tors 10 ICCC $10.00 ppd. 
100 Cards & matg.conn'tois 100 ICCC $88.00 ppd. 




r( 1 * 










MAGNETIC MEMORY DRUM 

This memory drum originally cost the govern¬ 
ment over $6,400.00, and is a truly fantastic 
piece of equipment. It was made by Hughes 
Aircraft Co. as part of an aircraft computer. 
The unit is completely sealed and therefore 
the drum surface is in excellent condition. 
It has 146 heads mounted in 11 columns, 12 are 
phase adjustable timing heads, the drive motor 
requires 115 VAC 400 cycle (Hz) 150 VA, and 
has a speed of 800 RPM. SH. WT. 50 #. 
MMD-59. $100.00 

Send 25rf for our new, bigger, better than ever 
bargain catalogue—FREE WITH AN 
ORDER. 



Enterprises 


PO. BOX 44, HAT HORNE MASS 

01937 


CINCY STAG HAMFEST: The 32nd Annual Stag 
Hamfest will be held September 28, 1969 at Striek¬ 
er's Grove, Compton Road, Mt. Healthy, Cincin¬ 
nati, Ohio. Door prizes each hour, raffle, lots of 
food, flea market, model aircraft flying, and con¬ 
tests. Identify Mr. Hamfest and win prize. S5.00 
cost covers everything. For further info., contact 
John Bruning, W8DSR, 6307 Fairhurst Ave., Cin¬ 
cinnati, Ohio 45213. 

INTEGRATED CIRCUITS: new Fairchild Micro¬ 
logic; epoxy TO-5 package. 900 buffer, 914 gates, 
60i each; 923 J-K flip flop, 90i each. Guaranteed. 
Add 15tf postage. HAL Devices, Box 365W, Ur- 
bana, Illinois 61801. 

Increase Your Grid Dipper Range 

There is general agreement that a grid dip 
meter is an invaluable piece of amateur test 
equipment. Why then confine its use to the 
usual frequency range of 2 or 3 mhz to per¬ 
haps 250 mhz when it is some easy to make 
additional coils to cover the lower ranges? 

Browsing through the catalogs will quick¬ 
ly convince you that hardly anyone sees fit 
to supply low frequency coils and when they 
do it is at additional cost. Why not make 
your own? All that is necessary is a base 
which will fit the coil socket of your dipper, 
a coil form or two, and a little patience. My 
current dipper is a Heath GD-1 (which I find 
superior to several others I have had around 
the shack) which requires a two-pin coil 
base. In my case I had only to bend two 
lengths of copper tubing to the proper spac¬ 
ing for the coil terminals at one end and the 
socket spacing at the other. After the pro¬ 
per frequency range was established, the en¬ 
tire coil and about a half inch of the leads 
were potted in casting plastic, making a very 
sturdy assembly. 

The low cost coils I used (5 cents each at 
a local hamfest) came equipped with a fer¬ 
rite slug, I left the slug in for the lowest 
range 250 khz to 1 mhz and took it out of 
the higher range - 1 mhz to 2 mhz. No ex¬ 
act data can be given due to the variation in 
dipper circuitry. This will be a case of pure 
“cut and try.” The range of the new coils 
must be plotted on a graph against the origi¬ 
nal dial markings. 

A general coverage receiver will allow cali¬ 
bration down to 550 khz and by feeding the 
signal into its if strip, an additional point at 
approximately 450 khz is obtained. Below 
that frequency things get a little tougher. If 
you happen to have a low frequency receiv¬ 
er, fine, if not, use harmonics in the BC 
band. 

William P. Turner, WA0ABI 
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1400 PC GLASS FIBER OPTIC 


jy_ 

WOOPC 

OPTic SENSOR Kill 


■'BLISTER" PACKED 


LIGHT SENSOR 


It's FUN! It's Educational/ 








It's Gifty! 


*• 


* Make light “pipes 

* Dazzling Displays 

* Triggers photo & 
Infra-red cells 


OPTICAL SCIENTIFIC BEEAKTHHU ! 
Allows “hair thin'* glass fibers (2-ft. long) 
to transmit & retrieve cold light energy of 
any color* by internal reflection. Bundled* 
jacketed* It guides, snoops* pipes light 
around corners* walls, even In circles* trig¬ 
gering such devices as light sensitive tran¬ 
sistors, diodes, sers. It CUTS* BENDS* 
ACTS like wire, NO electricity Only one’s 
imagination controls its 10DQ's of uses. 
FULL: 12-pe* accessory kit* with "how-to- 
dn booklet* 1 . 


SALE ON FAIRCHILD 
COUNTING DIGITAL 


It 


ICs” 


NEW! Trap Door 

“BUS-DOR" PAKS 

No. 

□ 958 

□ 959 

□ 960 


* * 


Description 3 for $15 

Decade Counter 
Buffer-Memory <r r- r\c 
Decoder-Driver 


7<ftm 


>• 1 *-'4 


LOWEST PRICES ON 
LINEAR AMPLIFIERS 

G u a t a n f e e a With Spec, Sheets' 

$6 


MU 

£• 


4 * * 


$2.22 3' 0 ' 


pfcCW® 

Type Use 

702 D.C. Amplifier.. 

1. 709 Operational Amp . 

P 710 Differential Comparator 
L 711 Sense Amplifier 


RECTIFIER “BUS-DOR" PAK BARGAINS 

□ 5—1 AMP 1000 PIV 5 for $1 
6—1 AMP 800 PIV 6 for $1 

□ 4 — 2 AMP 1000 PIV 4 for *1 


MICRO MINI 
“PORCELAIN' 

1 AMP 

PIV 

□ 50 
100 
200 
400 
600 
800 

□ 1000 


400 mc 9 

NPN HIGH POWER 
UHF TRANSISTORS 


2N3632 23W, 3A. 


Terms: add age. Rated: net 30, coil's 2 Ti% 
Phone Orders: Wakefield. Mass. I RIM 2tJ*3!“2‘J 
Retail: .'11 A I Mon. St.. Wakefield. Mass. 


J5IANT * XMAS' CATALOG ON: Parts, Rectifiers. 
L_J Transistors, SCRs, I.C.’s, Equipment. 10c 

P.0. BOX 942 A 
Lynnfield. Mass. 
01940 


POLY PAKS 


SILICON CONTROLLED RECTIFIERS STUD 


PRV 

50 

100 

200 

400 

600 


16A 

□ .60 
.75 
1.10 
1.75 
2.25 


25A 

.65 
.95 
1.25 
1.95 
2.50 


EPOXY RECTIFIERS & ‘METAL CASED 

1.5A - 2A - 3 AMPS 


PIV 

50 

100 

200 

400 

600 

800 

1000 


EPOXY SILICON 
TRANSISTORS 


5 for $1 


Type 

2N2222 

2N2368 

2N271I 

2N2368 

2N3396 

2N3565 

2N3568 

2N3638 

2N3641-3 

2N3645 

2N3662 

2N3683 

2N3793 

2N4248 

2N42B4-5 

2N4288-9 

2N4290 


Sale 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for $1 
5 for 51 
5 for $1 
5 for $1 
5 for *1 
5 for 51 
5 for 51 
5 for $1 
5 for $1 
5 for 51 


HIGH VOLT’ 
1 AMP 
EPOXY 



PIV 

SALE 


2000“ 

1.00 


3000 

1*35 


4000 

1.65 


5000 

2.25 

□ 

6000 

2.96 

c 

8000 

3.50 

□ 

10000 

3.95 

2.5 Amp 

rating 


1 AMP 
EPOXY 


PIV 

SALE 

50 

p 

.06 

100 


.07 

200 


.09 

400 


.12 

600 

__ 

.16 

800 


.21 

1000 


.32 


NEW! “BLIS-DOR" PAKS 
□ TRANSISTORS 

for $ 

urttfil td 

NPN & PNP A.w.r. Audi*. «f 


7 AMP TRIACS 


PRV 

SALE 


50 

*75 


100 

.85 


200 

1.35 


400 

1.95 
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LIBERTY 

PAYS 


MORE! 


LIBERTY 

OFFERS 


MORE! 


WILL BUY 
FOR CASH 

ALL TYPES 

ELECTRON TUBES 
SEMICONDUCTORS 
Military Electronic 
Equipment 
Test Equipment 


WIRE, WRITE, PHONE COLLECT! WE PAY 
FREIGHT ON ALL PURCHASES WE HAKE 


PRESTEL FIELD STRENGTH..METER 

(Model 6T4G) 

+ Never Anything Like It! 

% 7 Man Can Do a Better Job 

than 3 in the Same Time! 

Gold-Mine for Antenna Installers! 

Frequency Range: 40 to 230 
and 470 io 860 Megahertz* 
Calibrated outword from 10 
/IL_ — to 50,000 Microvolts* Nothing 

makes It easier to properly and 
K speedily find the correct place 
to Install TV t FM and Com¬ 
munication Antennas* You can 
measure and hear the signals 
with this 4 I /2 volt battery economically powered 
unit* There is nothing else like Itl 

Only $120.00 FOB N. Y. 


.. " 


5-/ h 

rfjjJ 


Liberty Electronics, Inc. 

548 Broadway, New York, New York 10012, Phone 212-925-6000 


OllR PROBLEMS 

ARE 

FINALLY SOLVED 


We are in our new building and in 
full production—Fast service is again 
a reality. 

Our thanks to our many customers whose pa¬ 
tience was at times badly abused. 

‘Authorized Service for 
National Radio 

‘Authorized Warranty Repairs for 
Julie Research Labs 
Micro Power 
Data Pulse 
Varien Recorders 
* Distributors for 
Rohn Towers 
Cush craft 
AR Speakers 

LEGER LABORATORIES 

Hollis Street, East Peppered, Mass, 91437 
Phones: 617^433-2721, 2722, 2723 

To get here from Harvard take 495 north to 119 and 
then IM into PepperelL From Concord NH take the 
Everett Turnpike to route 3 to HI to Pepperell* 
Come see our new building* Come buy a beam or a 
tower , . . or get Just about anything fixed. 


INDEX TO ADVERTISERS 
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Aarotron, 103 
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EDITION 

WORLD RADIO 

EI ectron i c 
Equipment 


CATALOG m world rad^ 

turn 


7 7 2 VALUE-PACKED PAGES! OUR BIGGEST EVER! 


The latest in quality electronic equipment! Money-saving buys on every¬ 
thing in electronics, including new and exclusive items available only at 
World. AND every tiling in our Catalog is available on our easy monthly 
credit plan! 

SHOP BY MAIL AND SAVE ON Special Package buys on name brand Amateur, CB and Hi-Fi 
equipment selected by WRL experts • Amateur Gear • CB Equipment • Stereo Hi-Fi • Elec¬ 
tronic & Hobby Kits * Tape Recorders and Tape * Walkie Talkies * Shortwave Receivers 

• Phonographs • Speakers • Record Changers * FM/AM & VHF Radios • Intercoms • PA 
Equipment * Test Equipment • Antennas • Tubes and Transistors • Automotive Electronics 

• Tools & Hardware • Books * Headphones • Microphones • Wire & Cable • Parts & Batteries 


Use our easy monthly 
credit plan or your 
BankAmericard or 
Master Charge to buy 
anything in our Cotalog! 



WORLD RADIO 

341 5 West Broadway 
Council Bluffs, Iowa 51501 


De P t.73-EE45 


Gentlemen: 




































































DRAKE FINEST ^ LINE DRAKE SIDEBANDTRANSCEIUERS 



Amateur Met $430.00 


T-4XB Transmitter 


R-4B Receiver 


• Permeability-tuned VFO 
reads to 1 kHz • Crystals 
cover all of 80, 40, 20, 15 
mtrs. and part of 10 • Ten 
500 kHz accessory ranges 
a.5-30 MHZ) • four band- 
widths • Passband tuning • 
Noise Blanker on CW-SSB- 
AM, Notch Fitter, Xtat Cal 


Frequency coverage and VFO 
similar to R-49 • USB/LSB 
• Semi break-in CW « Con¬ 
trolled Carrier AM • VOX or 
PTT • Adjustable Pi-Net • 

Xmit AGC, no flat topping « 

200 watts • 8 pole SB Filters 

Transccive with R-4B or T-4XB VFO or use separately. 



$449.00 



L-4B Linear Amplifier 


* 2000W PEP-SSB, 1QOOW 
AM, CW, RTTY • Class B Gnd 
Grid * Broad Band Tuned 
Input • RF Neg feedback 

• Xmit AGC • Directional 
Wattmeter • Tautband Me¬ 
ters • Plate Current Meter 
meets FCC reg • Quiet hi- 
votume blower. 

Amateur Net $750.00 Incl. sep. sol-st. Power Supply 



MN-4 



ACCESSORIES 


Matching Networks 

Integral Wattmeter: fwd pwr in watts 
and VSWR direct • Can read refl 
pwr • Matches *mtr to ant VSWR 5:1 
MN-4 200 watts S 90 DO 

MN-2000 2000 watts PEP $175.00 


MN -2000 RF Wattmeters 

Fwd and reft pwr directly in watts * 
Two scales each direction • Calib Acer 
H5% of reading 4 - 1% of full scale) 


Model 


W4 

W¥-4 


1 8 54 MH/ 
20 200 mi 


Full Scale 


200 2000W 
100, 1000V V 


Price 


$49.50 

573.50 


VM 


WV-4 


Matching Speaker MS-4 





speaker, space for power supply 

Cardioid Mike S19J5 

60-8000 Hz. .ceramic. Hi-Z, 
highly directional, plug . . . 

Model 729-SRD _ 517.00 

Standard Crystals, ea 5 5.00 

Power Supply AC-4. .. 599.95 




FMS 


DRAKE TVI FILTERS 

TV-30C-HP High Pass Filter... $ 4.50 
TV-1000-IP Low Pass Filter 16.95 
TV-100-LP Low Pass Fitter... 5,95 
TV-CB-LP Citizens Band 6 95 

TV-300-FMS fV Band Stop 1-50 
TV-3D0-FMI FM Tuneable 4.50 

LN-4 Power Line Filter 7.30 




TR-4 


& 


TR-6 


BOTH have linear VFO, 1 kHz 
acc, 300W PEP-SSB, Semi 
Break-in CW with Sidetone, 
VOX or PTT, Adjustable Pi- 
net, Prate and AGC Mtrs. 

TR-4 covers 10-80 meters: 
USB/LSB, CW, AM; TR-6 
tunes 6M plus MARS with 
9 xtals (2 turn), USB-CW-AM. 

TR-4 OR TR-6 $599.95 RECEIVERS; Sensitivity for 10 dB 

S/N: TR-4 .5 pV. TR-6 .1 pV (FET 
front end) Selectivity; Both 2.1 kHz 
@ 6 dB, TR-4 3.6 kHz @ 60 dB. BOTH 
have diode & prod detectors, S-meter. 




RV-6 


REMOTE 

VFO’s 


Permit revg, xmtg or xcvg on sepa¬ 
rate freq in same range as trans- 

ceiver. RV -4 0R RV _ 6 $99.95 


TRANSCEIVER ACCESSORIES 

MMK-3 Mobile Mounting Kit 5 6.96 
Power Supplies: AC-4 . $ 99.95 


DC-4 


$125.00 


OC-24 .... $210.00 

MS 4 Matching Speaker.$19,95 

FF-1 Fixed Freq. Adapter $ 24.50 

MC-4 Mobile Spkr/Wattmeter $ 69.00 

34-NB Noise Blanker Kit 
for TR-4 .. $129.00 


hams say .. .“Best Receiver buy since the 2~B 



MC-4 


ft 


2-C Receiver 


• Xtal control 1st converter • 500 
kHz Ranges: 80, 40, 20, 15, 10 meters 

• Accessory Ranges 3-30 MHz • 
SSB-AM-CW • Accessories: Spkr. Q- 
Mult, Calib, Noise Blanker, Xtals. 



Amateur Net $229.00 


CW Transmitter 

• 100 (or 75) watts • Break-in 
2-C • 80 , 40. 20. 15, 10 mtrs 
trolled • Ant. Relay • Sidetone 
Filter • Pwr. Sup incl. 

Amateur Net $149 



DRAKE 2 and 6 Meter CONVERTERS 


For Receivers 

FET, Lo Noise,Uniform Gain, 
Low Spurious Response 

6 meters—SC-6_ _ $64.50 

2 meters—SC-2 ...S69.00 
Power Supply CPS-1 $17.95 
VHF Xtal Cal SCC-1 $24.50 
Console ...__ CC-1 $24.50 

Transmitting Converters 

TC-2 • Entire 2-meter band • 180 watt input 
TC-6 • All of 6-meter band • 300 watt input 

BOTH; • Xmit AGC—no flat top • Antenna 
Relay • Need no separate pwr supply with 
Drake xmtrs. TC-2 $300.00; TC-6 $250.00 




T-48 Transmitter * Like T 4XB except use with R-4B in Xcv mode 
or from 10 accessory crystals • Built-in speaker for R-4B $395.00 

TR-44B Communications Station • Consists of R 48 and T-4B in 

same cabinet • Less power supply and crystals .. $ISMI _ _ 

... at your tfistribufH&f write: 

Dept. 399 • R. L. DRAKE COMPANY • 540 Richard St., Miamisburg, Ohio 45342 


SPR-4 PROGRAMARLE RECEIVER • All solid state • 1 kHz acc, 
dial • 3 bandwidths • SSB-AM-CW • 24 500 kHz ranges 150 KHz- 
30 MHz {10 ranges turn., others $5 ea.) • 12 VDC/320 VAC 
• Acces avail: Calib, Noise Blanker, Notch. .. $350.00 



































































